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W. Lambert Gardiner 
has been leading his life in neat, 
multiple-of-fi ve-year installments 
for the convenience of biographers.

VOLUME 1  1935-1955   
GROWING IN SCOTLAND 
Flunked out of elementary school, 
High School, and Glasgow University.  
 
VOLUME 2  1955-1960   
STUDYING  IN CANADA 
Work by day and study by night.  
B. A. Sir George Williams University.  
High School Teaching Diploma McGill 
University.
 
VOLUME 3  1960-1965   
STUDYING IN USA
Ph. D. Cornell University.  
Nothing else happened. 

VOLUME 4  1965-1970   
TEACHING IN CANADA 
Assistant Professor of Psychology, 
Sir George Williams University.  
700 day students in matinee and 
700 evening students in late show.
 
VOLUME 5  1970-1980   
EXPLORING THE WORLD
Exploring alternative ways of living and 
learning - Esalen Institute, Findhorn, 
Auroville and other counter-culture 
communities.  Author-in-residence at 
Brooks/Cole Publishing Company, 
Monterey, California - Psychology: A Story 
of a Search (1970, 1974), An Invitation to 
Cognitive Psychology (1973), 
The Psychology of Teaching (1980).

VOLUME 6  1980-1985   
THINKING IN CANADA 
Member of GAMMA Group, 
an inter-university, inter-disciplinary think 
tank.  Over 100  papers and talks on 
Conserver Society and Information 
Society summarized in The Ubiquitous 
Chip (1987).
   
VOLUME 7  1985-2010?   
TEACHING IN CANADA  2
Associate Professor of Communication 
Studies, Concordia University.  
His courses have evolved into three 
books - A History of Media (2002), Media: 
Past, Present and Future (2006) and 
The Psychology of Communication (2008).  
He has now completed his obsolescence 
as planned.
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9)#*'0AB$ !"#$9'&!6*),!-$@<'$!/&%$),$"''A2$ $ $C*04)6',.$)1$%&'$1+"4%*)"$)1$!$

0%,+4%+,'$*"$%&'$ -)<',$9,!*"$4!--'#$%&'$!"#$%!&!$&!0$4-!,*!'#$%&'$ *"%',!48

%*)"$!()"/$%&)0'$%&,''$'11'4%02$$

! =&'$ '()%*)"8!,)+0*"/$ 0%*(+-+0B$ -*;'$ !--$ 0%*(+-*B$ !4%0$ #*,'4%-.$ )"$

%&'$4),%'?2$$=&'$0%*(+-+0$*0$%,!"01),('#$!%$%&'$!55,)5,*!%'$,'4'5%),$@!$0'%$

)1$ 4'--0$ 05'4*!-*D'#$ 1),$ %&*0$ 5+,5)0'A$ *"%)$ "',6'$ *(5+-0'0B$ <&*4&$ !,'$

%,!"01),('#$!%$%&'$!55,)5,*!%'$5,):'4%*)"$!,'!$)1$%&'$4),%'?$@!$0'%$)1$4'--0$

05'4*!-*D'#$1),$ %&*0$5+,5)0'A$*"%)$!$5',4'5%*)"2$ $=&*0$'()*+(,'-./,$)1$ %&'$

0%*(+-+0$&!0$-)"/$9''"$;")<"2$$E)<'6',B$<&!%$*0$-'00$;")<"$*0$$%&!%$ %&'$

'()%*)"8!,)+0*"/$ 0%*(+-+0$!-0)$!4%0$ *"#*,'4%-.$ )"$ %&'$ 4),%'?$ %)$ 5',1),($

!"$ !0/(1!&* +(,'-./,2$ $F%$ 0<*%4&'0$)"$ %&'$ !(./#!-!$ <&*4&$ 5,):'4%0$#*18

1+0'-.$)"$%)$%&'$4),%'?B$ %)$!-',%$.)+$%&!%$0)('%&*"/$*0$&!55'"*"/$ *"$.)+,$

'"6*,)"('"%2$$

! =&+0B$ %&'$!,)+0!-$ 1+"4%*)"$!-',%0$.)+$ %&!%$ 0)('%&*"/$*0$&!55'"*"/$

@%&'$ !(./#!-!$,'05)"#0$*"$%&'$ 0!('$<!.$ %)$0*/&%0B$ 0)+"#0B$ %!0%'0B$ 0('--0B$

!"#$%)+4&'0A$<&','!0$%&'$4+'$1+"4%*)"$*"1),(0$.)+$5,'4*0'-.$<&!%$$*0$&!58

5'"*"/2$$=&'$!,)+0!-$ 1+"4%*)"$5,'5!,'0$.)+$1),$!"$'(',/'"4.2$ $F%$ !4%0$+58

<!,#$)"$ %&'$ 4),%'?$ %)$5,)#+4'$ %&'$ '?5',*'"%*!-$ '11'4%0$@1'!,$),$ ,!/'A$ !"#$

#)<"<!,#$)"$%&'$!+%)")(*4$"',6)+0$0.0%'($!"#$%&'$'"#)4,*"'$0.0%'($@,'8

05)"0*9-'$,'05'4%*6'-.$1),$%&'$5&.0*4!-$!"#$4&'(*4!-$!05'4%0$)1$.)+,$*"%',8

"!-$'"6*,)"('"%A$%)$5,)#+4'$%&'$5&.0*)-)/*4!-$'11'4%0$@*"4,'!0'#$&'!,%$,!%'B$

*":'4%*)"$)1$!#,'"!-*"'B$ !"#$0)$)"AB$ %)$5,)6*#'$%&'$()%*6!%*)"$!"#$%&'$ '"8

',/.$1),$%&'$9'&!6*),!-$'11'4%0$@!/&%$),$"*/&%A2$

$

! =&'$ 4+'$ 1+"4%*)"$ *"1),(0$ .)+$ <&'%&',$ %&','$ *0$ *"#''#$ !"$ '(',8

/'"4.2$$G)0%$0%*(+-*$!,'$")%$<),%&$/'%%*"/$'()%*)"!-$!9)+%2$$F"$0+4&$4!0'0B$

%&'$4),%'?$!4%0$#)<"<!,#$)"$%&'$!(./#!-!$%)$*"&*9*%$%&'$!,)+0!-$1+"4%*)"2$$

>"*(!-0$<*%&)+%$!$ 4),%'?$/'%$(!#$!%$ '6',.$ -*%%-'$ %&*"/2$ $=&'$4+'$1+"4%*)"$

!-0)$ *"1),(0$.)+$)1$%&'$"!%+,'$)1$ %&'$'(',/'"4.$0)$ %&!%$.)+$4!"$,'05)"#$

!55,)5,*!%'-.2$ $H%&',<*0'B$ .)+$ (*/&%$ !%%!4;$ %*/',0$ !"#$ ,+"$ !<!.$ 1,)($

,!99*%02

!""#$%&'()*(+,"&-."/*&-+0)*/&/()-"/%$)*1""23!
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! !"#$ %##&'(#&)*+,-%$ +"#-(.$ /%&$ +"#$ /*+,0/+,-%$ +"#-(.$ /(#$ &,/'

1(/22#&$+-1#+"#($+-$*3/(,4.$+"#$5,2,3/(,+,#5$/%&$&,44#(#%*#5$6#+7##%$+"#2$

85##$9,1)(#$:';<=$ $>-+"$+"#-(,#5$,%0-30#$/$%#1/+,0#$4##&6/*?$3--@$+-$2/,%'

+/,%$+"#$-(1/%,52$,%$,+5$-@+,2/3$5+/+#=$$$>-+"$+"#-(,#5$&#5*(,6#$+"#$%#(0-)5

!!!!!!!!!!!

OPTIMAL STATE

EMOTION
(internal environment)

NEGATIVE DRIVE
(nervous system)

NEGATIVE GOAL
(external environment)

NEED
(internal environment)

POSITIVE DRIVE
(nervous system)

POSITIVE GOAL
(external environment)

!"#$%&'()*'''''

+&&,)%&,$-."/+'0+,'0-."10."/+'.2&/%"&3

5.5+#2$/5$/$2#&,/+-($6#+7##%$ +"#$ ,%+#(%/3$#%0,(-%2#%+$ 8+"/+$ ,5A$ +"#$-+"#($

5)65.5+#25$7,+",%$+"#$-(1/%,52<$/%&$+"#$#B+#(%/3$#%0,(-%2#%+=$$C**-(&,%1$

+-$+"#$%##&'(#&)*+,-%$+"#-(.A$ +"#$4)%*+,-%$-4$+"#$%#(0-)5$5.5+#2$,5$+-$2#'

&,/+#$6#+7##%$/$5+/+#$-4$&#@(,0/+,-%$,%$+"#$,%+#(%/3$#%0,(-%2#%+$8%##&<$/%&$

/$ +",%1$,%$ +"#$#B+#(%/3$#%0,(-%2#%+$7",*"$7,33$ 5/+,54.$ +"/+$%##&$8@-5,+,0#$

1-/3<A$ 5-$+"/+$ +"#$-(1/%,52$7,33$/@@(-/*"$+"/+$+",%1D$/**-(&,%1$+-$+"#$/*+,'

0/+,-%$+"#-(.A$ +"#$4)%*+,-%$-4$+"#$%#(0-)5$5.5+#2$,5$+-$2#&,/+#$6#+7##%$/$

+",%1$,%$+"#$#B+#(%/3$#%0,(-%2#%+$8%#1/+,0#$1-/3<$/%&$/$5+/+#$-4$+"#$,%+#(%/3$

#%0,(-%2#%+$8/%$#2-+,-%<A$5-$+"/+$+"#$-(1/%,52$7,33$/0-,&$+"/+$+",%1=

! E,%*#$ +"#$ %#(0-)5$ 5.5+#2$ ,5$2#(#3.$ /$ 2#&,/+-($ 6#+7##%$ ,%+#(%/3$

/%&$#B+#(%/3$#%0,(-%2#%+5A$ +"#$@#(5-%$,5$#B+(,%5,*/33.$2-+,0/+#&=$ $!"#$@#('

5-%$,5$@)5"#&$/%&$@)33#&$6.$#B+#(%/3$ 4-(*#5$'$@)5"#&$6.$%##&5$/%&$@)33#&$

6.$ 5/+,5!#(5$-4$ +"-5#$ %##&5A$ @)5"#&$ 6.$ +"(#/+#%,%1$ +",%15$/%&$@)33#&$ 6.$

"!!#$%&'()*(+,!&-.!/*&-+0)*/&/()-!/%$)*1!!23'



P
R
O
O
F

!"#$%#&'()!&!*+$!,(-.($/#'!($/%&)'0((1!/+2%#*%'$'(3#&345,!($/+$(+44(/5"+&(

-!/+2%#*(%'(,!$!*"%&!,(-.($/#'!!!6$*%&'%3(&!!,'0((

! 7!3#&,+*.(,*%2!'(3+&( /#8!2!*( /!(!'$+-4%'/!,($/*#5)/( +''#3%+$%#&(

8%$/( $/#'!(9*%"+*.(,*%2!'0( (:/5';( "#&<!.'(8%44(8#*<(=#*( $#<!&'(%=( $/#'!(

$#<!&'(3+&( -!( !63/+&)!,( =#*( =##,0( (>+9%$+4%'"( %'(!'$+-4%'/!,( -.("+<%&)(

"#&!.($/!("!+&'($#($/!( !&,(#=('+$%'=.%&)($/!(-+'%3(-%#4#)%3+4(&!!,'0( (:/!(

-!/+2%#*%'$(8#54,($/5'(!694+%&(.#5*(-!/+2%#*(%&(*!+,%&)($/%'(-##<(-.('+.?

%&)($/+$(.#5(+*!(*!+,%&)($/%'(-##<($#(9+''(+(3#5*'!($#()!$(+(,!)*!!($#()!$(+(

@#-($#()!$("#&!.($#(-5.(=##,($#(*!"#2!(.#5*(/5&)!*(,*%2!($#('+$%'=.(.#5*(

/5&)!*(&!!,($#(*!$5*&($#(.#5*(#9$%"+4('$+$!($#('5*2%2!0

!"#$!%&'!(')*+,!-*!.+,/-%-+,'/!!!!
0)+1!%&'!+2%*-/'!-,

!.34**-.43!.+,/-%-+,-,5!
!674*-.!1+/'38!9!(4:3+:

A$(+44(-!)+&(?('#($/!('$#*.()#!'(?(8/!&(+()*!+$(B5''%+&(9/.'%#4#)%'$(

8+4<!,(%&$#(/%'(4+-#*+$#*.(+&,(+(,#)('+4%2+$!,0( (C#'$(#=(5'(8#54,("!*!4.(

/+2!(-!!&(!+$$!*!,(+&,(3#&$%&5!,(8%$/(#5*(9/.'%#4#).0((15$(A2+&(D!$*#2%3/(

D+24#2( 8+'(&#$( 4%<!("#'$(#=(5'0(E!( *!3#)&%F!,( $/%'(*!+3$%#&(+'(+&( %"9#*?

$+&$(9/!&#"!&#&0((1!=#*!($/%'(%&3%,!&$;( D+24#2(/+,(-!!&(+8+*,!,(+(G#-!4(

D*%F!( =#*( /%'( 8#*<( %&(9/.'%#4#).0( (C#'$( #=( 5'(8#54,( /+2!( -!!&( 3#&$!&$(

8%$/($/+$0((15$(A2+&(D!$*#2%3/(D+24#2(8+'(&#$(4%<!("#'$(#=(5'0((E!(-!)+&(+(

HI?.!+*('$5,.($#(,%'3#2!*( $/!('!3*!$(#=($/!('+4%2+(+&,( $/5'(4+%,(#&!(#=( $/!(

3#*&!*'$#&!'( #=( 9'.3/#4#).( JDKLMNLO0( (E+2!( .#5( !2!*( /!+*,( #=( :8%$?

".!*P(E!(8+'(+()*+,5+$!( '$5,!&$( %&( $/!(Q&%$!,(7$+$!'(8/!&(/!('$5"-4!,(

#&($/!( '+"!(9/!&#"!&#&(-!=#*!(D+24#2;( 3#&'%,!*!,(%$(=##$&#$!?8#*$/.($#(

/%'(,#3$#*+4($/!'%';(+&,(8!&$(&#(=5*$/!*0((:8%$".!*(8+'(4%<!("#'$(#=(5'0

R&2%*#&"!&$( +==!3$'(-!/+2%#*0( (:/%'( '$+$!"!&$( %'( $*5!( -5$( $*%2%+40((

D+24#2( '5))!'$!,(/#8(%$("+.(-!("+,!("#*!(9*!3%'!(+&,($/5'("#*!("!+&?

%&)=540( (B!9*!'!&$%&)(+( ,#)(#*(+(9!*'#&(#*(8/+$!2!*(#*)+&%'"( +'(+(*+$/!*(

5&!+$$!*%&)(!"9$.(-#6;(8!(3#54,(3#&'%,!*(!&2%*#&"!&$(+'(+('!$(#=('$%"54%(

+3$%&)( #&(%$( +&,(-!/+2%#*( +'(+( '!$( #=( *!'9#&'!'(9*#,53!,(-.( %$0( (G#8(8!(

"!!7'&4:-+)-*1!4,/!%)4,*(+)%4%-+,!%&'+);!!<=!
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!"#$%&'%()(&(*$(+*$,-*!)%*$%("(*.*#($/!"#$%&%'()(*&#+#"'(,*'-./'*(01(01-$(+*$

2"3&*$%("(*.*#($/2/3#,./$*/"(455*+"'(6*743#.,18$ $4*$"55$6#17$(+"($"#$1-8

3"#)%.$!"#$!1.*$ (1$'*+"2*$9)00*-*#(5:$)#$(+*$%".*$*#2)-1#.*#(;$ $<+"($)%=$

)($!"#$5*"-#;$ $>17$91*%$)($ 5*"-#?$$@-=$.1-*$,-*!)%*5:=$ +17$!"#$%().&5&%$A=$

7+)!+$7"%$,-*2)1&%5:$#*&(-"5=$!1.*$(1$*5)!)($-*%,1#%*$B?

C"2512$ '*3)#%$+)%$"#%7*-$':$,1)#()#3$1&($(+"(=$"($')-(+=$ %1.*$%().8

&5)$ "-*$"5-*"9:$!","'5*$10$*5)!)()#3$!*-(")#$-*%,1#%*%;$ $D0$D$(",$:1&$%+"-,5:$

'*517$:1&-$6#**=$(+*#$:1&$7)55$-")%*$:1&-$517*-$5*3;$$<+*$(",$E%().&5&%F$)%$

,-*7)-*9$(1$(+*$-")%)#3$10$(+*$517*-$5*3$E-*%,1#%*F;$ $G1$*H,*-)*#!*$#*!*%8

%"-:;$ $I&!+$"$,-*7)-*9$5)#6$'*(7**#$"$%().&5&%$"#9$"$-*%,1#%*$)%$!"55*9$"#$

!"#$"%&'&$"(%)*(!(+),-./0;

D0$D$'517$"$7+)%(5*=$:1&$7)55$#1($-")%*$:1&-$517*-$5*3;$$>17*2*-=$)0$D$

7*-*$(1$'517$(+*$7+)%(5*=$ (",$'*517$:1&-$6#**=$'517$(+*$7+)%(5*=$ (",$'*517$

:1&-$6#**=$ '517$ (+*$7+)%(5*=$ (",$'*517$ :1&-$6#**=$ "#9$%1$1#$"#9$1#=$ (+*#$

*2*#(&"55:$:1&$71&59$-")%*$ :1&-$517*-$ 5*3$(1$ (+*$7+)%(5*$ "51#*;$ $I&!+$"#$

"!J&)-*9$5)#6$'*(7**#$"$%().&5&%$"#9$-*%,1#%*$)%$!"55*9$"$#$"%&'&$"(%)*(1

!(+),./0;$$D($)%$"!J&)-*9$':$(+*$1,*-"()1#$10$,-*%*#()#3$"$%().&5&%$(+"($7"%$

1-)3)#"55:$#*&(-"5$8$(+*$#$"%&'&$"(%)2'&3!4!2),.50 $8$(13*(+*-$7)(+$"$%().&8

5&%$(+"($)%$"5-*"9:$7)-*9$(1$(+*$-*%,1#%*$8$!"#$"%&'&$"(%)2'&3!4!2),-.50;$$

<+)%$1,*-"()1#$)%$!"55*9$#4622&#64)#$"%&'&$"&"7;$$

C"2512$ !1#()#&*9$(1$*H,51-*$(+'&"#'&$"$8$(+*$,-1!*%%$10$K&#91)#3L$

!1#9)()1#)#3$':$,-*%*#()#3$ (+*$!1#9)()1#*9$%().&5&%$7)(+1&($(+*$&#!1#9)8

()1#*9$ %().&5&%=$ 7("(*64&86'&$"$ 8$ 913%$ !1#9)()1#)#3$ (1$ "$ 7+)%(5*$ 10$ 1#*$

(1#*$"-*$"5%1$!1#9)()1#*9$(1$"$5*%%*-$*H(*#($$(1$#*"-':$(1#*%=$ "#9$%&99(*("1

'&6'&$"$8$913%$!"#$'*$("&3+($(1$9)00*-*#()"(*$'*(7**#$(71$(1#*%;M$

!!
!!!!!!!!!!!!!!!!!!

"!!#$%&'()*(+,!&-.!/*&-+0)*/&/()-!/%$)*1!!"2!

!""!(3!435!567589:53;<!=4>?!@A9B5=!;4!=9@@5853;9A;5!C5;D553!;D4!?EA=5?!4@!>85FG!!
0AHB4H!;AI>E;!;E5:!;4!=9@@5853;9A;5!C5;D553!CBAJK!A3=!DE9;5G!!%5!;E53!:4H5=!;4!
;D4!>85F?!AB43>!;E5!CBAJKLDE9;5!=9:53?943G!!ME53!E5!>4;!;4!;E5!;D4!489>93AB!
>85F?<!;E5!=4>?!J4IB=!34D!=9@@5853;9A;5!;E5:G!!%5!A;;89CI;5=!;E9?!;4!;E5!B5A8393>!4@!
;E5!=9:53?943!AB43>!DE9JE!;E5F!=9@@58G!!#F!785?53;93>!C5EAH9489?:!A3=!EI:A39?:!
A?!;E5!53=L7493;?!4@!A!=9:53?943<!(!E475!;4!53ACB5!F4I!;4!=9@@5853;9A;5!C5;D553!
;E5!HA894I?!93;58AJ;9439?;!74?9;943?!D5!D9BB!567B485!93!;E9?!C44KG



P
R
O
O
F

!"#$$%!#"&!'()%*%'(%(+&&&
,)-&"./-&0')-"1&2&3#*$'(

!"#$%&'&(#) *+") &,-(-.+''#) $&."-/0,0/) +") 1%0) "12/#) &3) $&.4

"$-&2".0""5) 621) +) /#.+7-$) #&2.() 7+.) "*081) &.1&) 1%0) 8"#$%&'&(-$+')

"1+(0)+./)1,+."3&,70/)-1)-.1&)1%0)"12/#)&3)60%+9-&,:) );0)'031) +")+6,281'#)

+")%0)+,,-90/)4)-.1&)1%0)*&,'/)&3)$&770,$05)*%0,0)%0)*&,<0/)+")+)/&&,4

1&4/&&,)"+'0"7+.)+./)3-.+''#)60$+70)9-$048,0"-/0.1)&3)1%0)$&78+.#:))=.)

%-") 3&,+#) -.1&) 8"#$%&'&(#5) %&*090,5) >&%.) ?:)@+1"&.) '031) +) 80,7+.0.1)

7+,<:) )A")+) 8"#$%&'&(-"15) %0)*+") +) (&&/) "+'0"7+.:) );0) /07&."1,+10/)

1%+1) "&701-70") +.) &90,"1+1070.1) -") 7&,0) 9+'2+6'0) 1%+.) +) 1,20) "1+104

70.1:) ) ;0) *,&10) 1%0) 7+.-30"1&) &3) 60%+9-&,-"7) B@ACDEF) >EG5) +./)

72$%) &3) 8"#$%&'&(#) "-.$0) %+") 600.)+.)0H10./0/) /06+10) +6&21) %-")1%04

"-":) )I&"1) 8"#$%&'&(-"1")090.) 1&/+#) $&2'/) 60) $&."-/0,0/)+")60%+9-&,4

-"1"5).0&460%+9-&,-"1"5)8&"14.0&460%+9-&,-"1")&,)+.1-460%+9-&,-"1":

@+1"&.) +,(20/) 1%+1) $&."$-&2".0"") -") 2.&6"0,9+6'0) +./) %0.$0) -,4

,0'09+.1) 1&)"$-0.$0:) )@0)72"1)3&$2")&.)&6"0,9+6'0")4)"1-72'-) -78-.(-.()&.)

+.)&,(+.-"7)+./),0"8&."0")0'-$-10/)3,&7)1%0)&,(+.-"7)4)+./)!./)1%0)32.$4

1-&.+') ,0'+1-&."%-8") 601*00.) 1%07:) );0) %+/) 1&) /07&."1,+10) %&*) $0,1+-.)

"1-72'-5) 8,09-&2"'#).021,+'5) $+70)1&)0'-$-1) $0,1+-.),0"8&."0":) );0)"1276'0/)

28&.) 1%0)*&,<) &3)!+9'&9) +./5) 1%2"5) !+9'&9) *+")+/&810/) +")1%0) ,0'2$1+.1)

(,+./3+1%0,)&3)60%+9-&,-"7:

@+1"&.) 0H10./0/) !+9'&9J")7&/0') &3) $'+""-$+') $&./-1-&.-.() 1&) 0H4

8'+-.).&1) &.'#) 1%0) '0+,.-.()&3) "-78'05) '&$+') ,0"8&."0") '-<0) "+'-9+1-&.5) 621)

+'"&)$&78'0H5)*%&'046&/#),0"8&."0")'-<0)30+,:) )@0)%+90)7+.#)30+,"5) ,+.(4

-.() 3,&7) "80$-!$) 1%-.(")4)'-<0) 1%0).2760,)KL)M1,-"<+-/0<+8%&6-+N)+./)604

-.()"12$<)-.)$%-7.0#)8&1")MD+.1+$'+2"1,&8%&6-+N) 4) 1&)(0.0,+') 1%-.(")4)'-<0)

090,#1%-.()M8+.+8%&6-+N)&,)30+,)-1"0'3)M8%&6&8%&6-+N:) )) )@0)*0,0).&1)6&,.)

*-1%)1%&"0)30+,":));&*)/-/)*0)'0+,.)1%07O)?#)$'+""-$+') $&./-1-&.-.(5) "+-/)

@+1"&.5)+./)%0)8,&$00/0/)1&)/07&."1,+10)P2"1)%&*:

;0)-.1,&/2$0/)+.)KK47&.1%4&'/)-.3+.1).+70/)A'60,1)1&)+)*%-10),+1)4)

*%&"0)+(0)+./).+70)*0,0).&1),0$&,/0/)B@ACDEF)>E)Q)RASFTRG:))A'4

60,1)7+/0) 1%0) +88,&8,-+10)KK47&.1%4&'/),0"8&."0")1&)1%0) ,+1) 4)%0) ,0+$%0/)

3&,)-1)+./)$&&0/)+1) -1:) )A'60,1)'-<0/)*%-10) ,+1":))C%0.)@+1"&.)8,0"0.10/)1%0)

,+1) +) .2760,)&3)1-70"5)!0./-"%'#)+,,+.(-.()3&,)%-")+""-"1+.15) R&"+'-0)R+#4
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(a) CLASSICAL CONDITIONING

UCS
(meat powder)

CS
(bell)

UCR
(salivating)

CR
(salivating)

Pavlov and his dog

!

"

(b) INSTRUMENTAL CONDITIONING

UCS
(fish, friends, freedom)

CS
(puzzle box in 
environment)

UCR
(satisfaction)

CR
(lever-pressing)

Thorndike and his cat

- - - - - - - - - - - - - - - - - - - -
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Tossing a coin

Rolling a die

Choosing a letter from the alphabet

Choosing a card from a pack

2

4

8

16

32

64

1

2

3

4

5

6

Number of equally
likely alternatives

Number of bits
of information
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(-),/&-.&.%)+0&$4"0')%#&)+"/%'&9?&+#"3+0/&"#'"$+,%& ,4+,5& %*%#&".&,4"/&"/&(-//"@

90%5& ,4%?&9%$-3%&3-)%&0"=%& ,4%&+#"3+0/&,4+,& )+"/%'&,4%3& ,4+#&,4%& 423+#/&

>4-&9-)%& ,4%37& &B+,%)&>%&>"00&3%%,& /2$4&+& .%)+0& $4"0'& +#'&!#'& ,4+,& ,4"/&

H#-90%&/+*+1%I&>+/&3-)%&/+*+1%&,4+#&#-90%7&&

! A+))?&A+)0->& 4+/&/,2'"%'& ,4%&%..%$,&-.& ,-,+0&/-$"+0&'%()"*+,"-#&-#&

-2)&$0-/%&$-2/"#5& ,4%&J4%/2/&3-#=%?&KALJBE8M7&&!2$4&'%()"*%'&"#.+#,/&

9%$-3%&4"140?&#%2)-,"$5& /(%#'"#1&3-/,& -.&,4%")& ,"3%&42''0%'& "#&+&$-)#%)&

-.& ,4%")& $+1%7& &J%#N&!(",O&4+/& /,2'"%'& ,4%&%..%$,& -.&(+),"+0& '%()"*+,"-#&-.&

/-$"-0-1"$+0& #%%'/& -#&423+#& "#.+#,/& K!PFDQM7& &:+#?&-)(4+#/5& )+"/%'& "#&

.-2#'0"#1&4-3%/&>",4&3"#"323& /-$"+0& $-#,+$,5& /"3(0?& '"%7& &D4-/%& >4-&

/2)*"*%&+)%&(4?/"$+00?5& %3-,"-#+00?5& +#'&"#,%00%$,2+00?&/,2#,%'7& &D4%?&'"%&+&

0",,0%&9",7&&D4%?&.+00&/-3%>4+,&/4-),&-.&9%$-3"#1&.200?&423+#7&&

! D4%& (/?$4-0-1"$+0& #%%'/5& 2#0"=%& ,4%& 9"-0-1"$+0& +#'& /-$"-0-1"$+0&

#%%'/5& +)%&#-,& ()"3+)"0?&$-#$%)#%'&>",4&/2)*"*+07& &E2)& /(%$"%/& "/&#+,2)%R/&

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""!1!



P
R
O
O
F

!"# $%&"#'(!"$#)*+,# +-*''*./0#1"2(.!# +,(0"# ."3"004-2# 5(-#'"-"# 0%-6*64$7##

8"#,46"#'(-"#.""!0#+,4.#)"#!"#$$%# #.""!7##9,"#:023,($(/*34$#.""!0#-"!"3+#

(-/4.*3# :(+".+*4$*+2#-4+,"-#+,4.# (-/4.*3# -";%*-"'".+07# #9,"2#".-*3,#-4+,"-#

+,4.# 0*':$2#'4*.+4*.# $*5"<# +,"2# ".0%-"# +,4+# )"# +,-*6"# -4+,"-# +,4.#'"-"$2#

0%-6*6"=# +,"2#'4>"# %0# 3(':"+".+# *.#(%-# ".6*-(.'".+# -4+,"-# +,4.#0*':$2#

4!4:+"!#+(#*+7###

! ?+%!*"0# (5# !"#!$%&' (")%*+,-*$## 0%//"0+# +,4+# +,"-"# *0# 4# .""!# 5(-#

0+*'%$4+*(.#@ABCDEF7##G.!"-/-4!%4+"#0+%!".+0#4+#H3I*$$#G.*6"-0*+2#)"-"#

,*-"!<#4+#JK#LMNO#!($$4-0#4#!42<# #+(#$*"#*.#4#3('5(-+41$"#1"!#!(*./#.(+,*./7##

9,"2#,4!#6*0(-0# (6"-# +,"*-#"2"0<# :*$$()0#4-(%.!# +,"*-# "4-0<# 4.!# 3%550#(.#

+,"*-# 4-'0<# 0(# +,4+# .(+,*./# )(%$!# !*0+%-1# +,"*-# $"*0%-"7# #9,(0"# ),(# 43P

3":+"!#+,"#*.6*+4+*(.#*.+(#+,*0#:4-4!*0"#5(-#0+%!".+0#)"-"#0((.#3$4'(-*./#+(#

/"+#(%+7# #?%3,#0".0(-2#!":-*64+*(.#+%-."!#(%+#+(#1"#4#6"-2#!*0+%-1*./#"&:"P

-*".3"7# #9,"*-# +,(%/,+# :-(3"00"0# !"+"-*(-4+"!<# +,"*-# "'(+*(.4$# -"0:(.0"0#

1"34'"#3,*$!*0,<# 4.!#+,"2#,4!#+"--*52*./#,4$$%3*.4+*(.07# #Q+# 0""'0#+,4+# +,"#

'*.!#.""!0#0+*'%$4+*(.#R%0+#40#+,"#1(!2#.""!0#5((!7

! 9,*0#.""!#5(-#0+*'%$4+*(.#:"-0*0+0#"6".#),".#2(%#4-"# 40$"":7# #9,"#

!*03(6"-2# +,4+# %,)*('"&"'.$+"."#-!# 433(':4.2#!-"4'*./# ,40# ".41$"!#

:023,($(/*0+0# +(#!(# (1R"3+*6"# 0+%!*"0#(5# +,*0#0%1R"3+*6"# 0+4+"7# #E4+,4.*"$#

S$"*+'4.#4)4>"."!#0%1R"3+0#"6"-2#+*'"#+,"2#0+4-+"!#!-"4'*./#!%-*./#0"6P

"-4$# 0%33"00*6"# .*/,+0# @STBQ9HUEF7# #D.# 0%10";%".+# .*/,+0<# ),".# +,"2#

)"-"# 4$$()"!# +(# -"0+# *.#:"43"<# +,"2#!-"4'"!#0*/.*"34.+$2#'(-"# +,4.# 1"P

5(-"7# #8,".#2(%#4-"#!":-*6"!#(5#"4+*./<# 0%10";%".+$2#2(%#"4+#'(-"=#),".#

2(%#4-"#!":-*6"!#(5#!-"4'*./<# 0%10";%".+$2#2(%#!-"4'#'(-"7# #V(%#,46"#4#

.""!#+(#"4+=#2(%#,46"#4#.""!#+(#!-"4'7##8"#.""!#0".0(-2#0+*'%$4+*(.#!42#

4.!#.*/,+7#####

! 9,"#04+*0""-#(5#+,"#.""!#+(#"4+#*0#5((!=#+,"#04+*0""-#(5#+,"#.""!#5(-#

0+*'%$4+*(.#*0#.(6"$#0+*'%$*7# #W%0+#40#2(%#0"">#5((!#),".#2(%#4-"#,%./-2<#

2(%#0"">#.(6"$#0+*'%$*#),".#2(%#,46"# 4# .""!# 5(-#0+*'%$4+*(.7# #U#.%'1"-#

(5#0+%!*"0#,46"#!"'(.0+-4+"!#+,4+#(-/4.*0'0#"&:$(-"#4.!#'4.*:%$4+"#+,"*-#

".6*-(.'".+# *.#0"4-3,#(5#.(6"$# 0+*'%$*7# #C4+0#)*$$# (5+".# 3,((0"# +,"# $(./<#

03".*3#-(%+"#(6"-#+,"#0,(-+<#!%$$#-(%+"#5-('#+,"#0+4-+#+(#".*0,#1(&"0#)*+,*.#

4# '4X"7# #9,"2# 0:".!#'(-"# +*'"# 4-(%.!# %.54'*$*4-# +,4.# 54'*$*4-# (1R"3+0#

),".#+,"2#4-"#:$43"!#*.#+,"*-#34/"7# #H(.>"20#)*$$#)(->#,4-!#+(#%.540+".#

$4+3,"0#+(# (:".# )*.!()0# +(#0""# ),4+Y0#,4::".*./# (%+0*!"7# #Q.!""!<# +,"2#

)*$$#)(->#,4-!#+(#0""#.(+,*./7##9,"2#".R(2#$"4-.*./#+(#(:".#$4+3,"0#40#4.#

".!# *.# *+0"$57# #9,"# 43+*6*+2# *0#*+0#().# -")4-!7# #D."# :023,($(/*0+# +-*"!# +(#

0+%!2#'(.>"20#+,-(%/,#4#>"2,($"#*.#+,"*-#-(('7##U$$#,"#04)#)40#(."#$4-/"<#

1-().<#14$"5%$#"2"7##U#'(.>"2#)40#0+%!2*./#,*'Z

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""!1!



P
R
O
O
F

! !"#$%&''(% )*+% $,#-./0,#*&%-01%2'+"02$%3'%'42/0#&'(% #&%'5*/.,#*&6

0+1%,'+-$7%%8$%/*&9%0$%,"#&9$%+'-0#&%,"'%$0-':%1*.%0+'% #&%&*%(0&9'+7% %;,%#$%

*&/1%&*5'/%$,#-./#%<"#="%0+'%2*,'&,#0//1%(0&9'+*.$7>%%?42/*+0,#*&%0&(%-06

&#2./0,#*&%*)% ,"'% '&5#+*&-'&,% -0@'$% ,"'%.&)0-#/#0+% )0-#/#0+7% %;)% #,% #$% #&6

(''(%(0&9'+*.$:% ,"'&%1*.% =0&% +'-*5'% #,% *+% +'-*5'% 1*.+$'/)A% #)% #$% #$% &*,%

(0&9'+*.$:%,"'&%1*.%"05'%+'-*5'(%,"'%,"+'0,%*)%(0&9'+7

! B'$#('$%+'-*5#&9%(0&9'+%*+%,"+'0,% *)%(0&9'+:% '42/*+0,#*&%0&(%-06

&#2./0,#*&%#&=#('&,0//1%'&03/'$%1*.%,*%9',%,*%@&*<%1*.+%'&5#+*&-'&,7%%C&'%

2'=./#0+%2+*2'+,1%*)%&*5'/%$,#-./#%-01%"'/2%'42/0#&%<"1%<'%"05'%=*-'%,*%

@&*<%-*+'%,"0&%<'%+'0//1%&''(%,*%@&*<%#&%*+('+%,*%-'+'/1%$.+5#5'7%%8$%<'%

'42/*+'%0&(%-0&#2./0,'%0% &*5'/% $,#-./.$:% #,%3'=*-'$%/'$$%0&(% /'$$%&*5'/:%

0&(% ,"'+')*+'% /'$$% 0&(% /'$$% 03/'% ,*% $0,#$)1% ,"'% &''(% )*+% $,#-./0,#*&7% %D'%

-.$,%=*&,#&.0//1%$'0+="%)*+%&'<%$,#-./#%#&%*+('+%,*%$0,#$)1%,"#$%&''(7%%

! E'+"02$%,"#$%"'/2$%'42/0#&%"*<%$.="%/.4.+1%&''($%'5*/5'7% %8$%*.+%

'&5#+*&-'&,% 9*,% /'$$%0&(%/'$$%,"+'0,'&#&9:% ,"'&%,"'% #&=#('&,0/% ).&=,#*&%*)%

9',,#&9% ,*%@&*<% ,"'%'&5#+*&-'&,%9*,%-*+'% 0&(%-*+'%#-2*+,0&,7% %!"'%/.46

.+1%&''($%,".$%'5*/5'(%*.+%*)%$.+5#50/%&''($7%%D'%&''(%,*%@&*<%*.+%'&5#6

+*&-'&,%#&%*+('+%,*%$.+5#5'%#&%#,%3.,:%0$%,"'%,"+'0,%,*%$.+5#50/%('=+'0$'(:%<'%

&''('(% ,*% @&*<% *.+% '&5#+*&-'&,% $#-2/1% #&% *+('+% ,*% @&*<% *.+% '&5#+*&6

-'&,7% % E$1="*/*9#=0/% &''($%<'+'% -'0&$% ,*% 0&% '&(% 3.,% 3'=0-'% '&($% #&%

,"'-$'/5'$7%%!"#$%2+*='$$%#$%=0//'(%!"#$%&'#()*("%'#'+,7%%

! E$1="*/*9#$,$%*&='%0++0&9'(%,*%"05'%*3$'+5'+$%#&!/,+0,'%0&%*+90&#6

F0,#*&%<"*$'%-'-3'+$%3'/#'5'(%,"0,% ,"'%<*+/(%<*./(% '&(%0,% 0% 20+,#=./0+%

,#-'%*&% 0%20+,#=./0+%(0,'7% %!"'1%<'+'% =.+#*.$% ,*%(#$=*5'+%<"0,%"022'&'(%

<"'&%,"0,%,#-'%=0-'%0&(%<'&,% 0&(%,"'%<*+/(% +'-0#&'(7%%!"'1%)*.&(%,"0,%

,"*$'%-'-3'+$%*)% ,"'%9+*.2%<"*%<'+'%*&/1%2'+#2"'+0//1%#&5*/5'(%='0$'(%

,*% 3'/#'5':% <"'+'0$%,"*$'%-'-3'+$%<"*%<'+'% $,+*&9/1% =*--#,,'(% ,*% ,"'%

9+*.2% G,"0,% #$:% ,"*$'%<"*% "0(% $,0,'(% ,"'#+% 3'/#')$% #&% #&,'+5#'<$%<#,"% ,"'%

2+'$$:% <"*% "0(% $*/(% ,"'#+% 2*$$'$$#*&$:% <"*% "0(% =0&='//'(% ,"'#+% /#)'6

#&$.+0&='%2*/#=#'$:% 0&(%$*%*&H% =*&,#&.'(%,*%3'/#'5'7% %!"*$'%,+.'% 3'/#'5'+$%

0+9.'(%,"0,%,"'%('$,+.=,#*&%*)%,"'%<*+/(%"0(%3''&%2*$,2*&'(:% ,"0,%,"'+'%"0(%

3''&%0%-#$,0@'%#&%,"'%(0,':% ,"0,%,"'%02*=0/12$'%"0(%3''&%=0&='//'(%3'=0.$'%

*)%,"'#+%5#9#/0&=':%0&(%$*%*&7%%

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""!1!

!"""("2345"657582956":")4:85"2;"+54<329<2=>:";2?"@<5"*59:?@A53@"2;"B2AAC3>4:D
@>23E"2;"@<5"B:3:6>:3"-565?:8"F275?3A53@"238G"@2";>36"@<:@">@"H:E":4@C:88G":"
)4:85"2;"'529<2=>:I""J<:@"H:E";5:?56"H:E"32@"@54<3282KG"=C@"35H"@<>3KEI""(@"LCE@"
<:9953E"@<:@"?5453@8G"A2E@"35H"@<>3KE"<:75"=553"35H"@54<3282K>5EI



P
R
O
O
F

! !"#$%&"'()$*"+,% (-"%."/0"+%#1%(-"%*+#23%#1%3'45-#.#*)'(',% "63./)$"0%

(-#'"%!$0)$*'%/'%!"#$%&%'()*%++"$,$!(%7&89:;<=8>%8:%?!@A%%B-"$%(C#%

)("D'%#1%)$1#+D/()#$%0#%$#(%!(,% (-"+"% )'%/% ("$0"$54%1#+%#$"%#1% (-"D% (#%E"%

5-/$*"0A%%&#+%"6/D3.",% (-"%(C#%)("D'%#1%)$1#+D/()#$%F%!"#$%&'%%/$0%#$%&(

)*+" ,-.#'#" ,-*,'/" %F% /+"% 0)''#$/$(A% %&"'()$*"+% 1#2$0% )$0""0% (-/(% ')*$)!F

5/$(.4%1"C"+%'D#G"+'%(-/$%$#$F'D#G"+'%E".)"H"0%(-/(%'D#G)$*%5/2'"'%5/$F

5"+A% %I"#3.",% C)(-%(-#'"% (C#%0)''#$/$(%)("D'% )$%(-")+%'2EJ"5()H"%D/3',% ")F

(-"+%'(#3%'D#G)$*%%#+%'(#3%E".)"H)$*A%%

! >/(-"+% (-/$% '3"$0)$*%-2$0+"0'%#1% -#2+'%/$0% (-#2'/$0'%#1%0#../+'%

0#)$*%+"'"/+5-,% 4#2+%*+/$0D#(-"+%5#2.0%-/H"%(#.0%4#2%(-/(%+)*-(%/C/4%1#+%

$#(-)$*A%%K#C"H"+,% +"'"/+5-%#$%5#*$)()H"%0)''#$/$5"%-/'%."/0%(#%/%$2DE"+%

#1%!$0)$*'%C-)5-%4#2+%*+/$0D#(-"+%C#2.0%$#(%-/H"%3+"0)5("0L

M%%%%<#(%#$.4%0#%C"%#C$%/%5/+%E"5/2'"%C"%+"/0%/0'%1#+%)(,%E2(%C"%./("+%+"/0%

%%%%%%/0'%1#+%)(%E"5/2'"%C"%$#C%#C$%)(,

M%%%%<#(%#$.4%0#%C"%'/4%C-/(%C"%E".)"H",%E2(%C"%5#D"%(#%E".)"H"%C-/(%C"%

%%%%%%'/4,

M%%%%<#(%#$.4%0#%C"%#C$%(-)$*'%C-)5-%C"%.)G",%E2(%C"%5#D"%(#%.)G"%(-)$*'%

%%%%%%C-)5-%C"%#C$,

M%%%%<#(%#$.4%0#%C"%G$#C%C-/(%C"%.)G",%E2(%C"%5#D"%(#%.)G"%C-/(%C"%

%%%%%%G$#CA

?..%#1%(-#'"%!$0)$*'%3#)$(%(#%/%$""0%1#+%5#$')'("$54A%%%%

! B-"+"/'% (-"% $""0% 1#+% '()D2./()#$% 3+#H)0"'% (-"% #+*/$)5% E/')'% 1#+%

G$#C)$*%#2+% "$H)+#$D"$(,% (-"% $""0% 1#+%5#$')'("$54%3+#H)0"'% (-"%#+*/$)5%

E/')'%1#+%2$0"+'(/$0)$*%#2+%"$H)+#$D"$(A% %<#(% #$.4%0#%C"%$""0%(#%G$#C,%

E2(%C"%$""0%(#%G$#C%C-/(%C"%$""0%(#%G$#CA%%B-/(%C"%G$#C%D2'(%E"%#+F

*/$)N"0%)$(#%/%5#$')'("$(%E#04%#1%G$#C."0*"A%%:-/(%)',%C"%$""0%$#(%#$.4%(#%

G$#C%E2(%(#%2$0"+'(/$0A%%:-"%$""0%1#+%'()D2./()#$%/$0%(-"%$""0%1#+%5#$')'F

("$54%(-2'%3+#H)0"%/$%#+*/$)5%E/')'%1#+%3'45-#.#*)5/.%*+#C(-A%%?'%C"%C)..%

'""%)$%9"5()#$%OAP,%Q"/$%I)/*"(%0"'5+)E"'%(-"%3+#5"''%#1%D"$(/.%*+#C(-%/'%/%

'"+)"'%#1% /.("+$/()$*% /'')D)./()#$'%/$0% /55#DD#0/()#$'A% %R#2% /'')D)./("%

)$1#+D/()#$%1+#D%4#2+%#EJ"5()H"%C#+.0%/$0%/0J2'(% 4#2+%'2EJ"5()H"%D/3%(#%

/55#DD#0/("% (-/(% )$1#+D/()#$%)1%)(%0#"'%$#(%!(A% %:-"%$""0%1#+%'()D2./()#$%

)'% (-"%#+*/$)5%E/')'%1#+%/'')D)./()#$,% /$0% (-"% $""0% 1#+%5#$')'("$54%)'% (-"%

#+*/$)5% E/')'% 1#+% /55#DD#0/()#$A% %:-"% $""0% 1#+% '()D2./()#$% "$'2+"'% /%

1+"'-% '233.4%#1% $"C% )$1#+D/()#$% 1+#D% (-"% #EJ"5()H"%C#+.0,% /$0% (-"% $""0%

1#+%5#$')'("$54%"$'2+"'%(-/(% (-)'%)$1#+D/()#$%C)..%E"% )$("*+/("0%)$(#%/%5#$F

')'("$(%'2EJ"5()H"%D/3%#1%(-/(%#EJ"5()H"%C#+.0A%%%

! :-"% '-)1(% 1+#D%/%E"-/H)#+)'()5%(#%/% -2D/$)'()5% 5#$5"3(% #1%(-"% 3"+F

'#$%)',% (-2',% /(% )('% 1#2$0/()#$,% (-"% '-)1(% 1+#D%(-&.%$+%!)/"&%',&%"$% (#%%$0

&.%$+%!)/"&%',&%"$A% %:-"% "H)0"$5"%/E#H"%."/H"'% .)((."%0#2E(% (-/(% (-"%$""0%

"!!#$%&'()%!&'*!+,&')-.,%&+(.'!+#/.,0!!!!!!"1!



P
R
O
O
F

!"#$%"&#'%(#!"#)%(*+,!'%(#")+#*%-.+"%/*%!#'%(#")+,*0-*,#.,#1).0!# .%!"#!2*#

%*+-"),# ,3,!*/# "4# ")+# ,5*6.*,7# #82*+*# .,# %"# %**(9# !2*+*4"+*9# 4"+# ,"/*#

*0'1"+'!*#,3,!*/#"4#+*&'+(,#'%(#5)%.,2/*%!,#!"#1+.1*#'%(#!2+*'!*%#),#.%!"#

$%"&.%:# '%(# )%(*+,!'%(.%:7# # ;%(**(9# .!# .,# ,)+5+.,.%:# !2'!# !2*# 1)+(*%# "4#

5+""4#.,#"%#!2",*#&2"#'(-"6'!*# .%!+.%,.6#/"!.-'!."%7# #82*#1',.6#62'+'6!*+<

.,!.6#"4#'%#"+:'%.,/9# ',#"55",*(# !"#'#/*62'%.,/9# .,#!2'!# .!#.,#.%!+.%,.6'003#

/"!.-'!*(7##="#/"!2*+#"4#'#!&"<3*'+<"0(#62.0(#+*>).+*,#'%3#*?5*+./*%!'0#

*-.(*%6*# !2'!# ")+# ,5*6.*,9# !2*# /",!# .%!+.%,.6'003#/"!.-'!*(# "4# '009# &.00#

*?50"+*# '%(# /'%.5)0'!*# !2*# *%-.+"%/*%!# &.!2")!# +*&'+(,# '%(# !"#$%&"#

5)%.,2/*%!,7

!"#$!!%&'!(')*+,!-)+.*!/)+0!%&'!
1,*12'!+3%

! ;4# !2*# 5*+,"%#2',# .%!+.%,.6# %**(,9# !2*%# !2*#5*+,"%# :+"&,# 4+"/# !2*#

.%,.(*#")!7# #@-*+3#%"+/'0# 62.0(#2',#!2*#5"!*%!.'0# !"#1*# 4)003#'#5*+,"%9# A),!#

',#*-*+3#%"+/'0# '6"+%#2',#!2*#5"!*%!.'0#!"#1*# 4)003#'%#"'$#!+**#'%(#*-*+3#

%"+/'0#$.!!*%#2',#!2*#5"!*%!.'0#!"#1*#4)003#'#6'!7# #B"&*+*(#13#!2*#.%!+.%,.6#

,3,!*/# "4# %**(,9# 1).0!# .%!"# !2*# %*+-"),# ,3,!*/9# ',# (*,6+.1*(# '1"-*9# !2*#

62.0(#,**$,#,'!.,4'6!."%#4"+#!2*/7##;%#'%#'55+"5+.'!*#*%-.+"%/*%!9# 62.0(+*%#

'+*# '10*# !"#,'!.,43# !2",*# %**(,#'%(#!2),#4)003#+*'0.C*# !2*#2)/'%#5"!*%!.'07##

82*#1',.6#5+"A*6!#"4#!2*#62.0(#.,#!"#1*6"/*#'%#'()0!#<#%"!#'%3#"0(#'()0!#1)!#

'# :+*'!# '%(#:""(#'()0!7# #D*# !2*+*4"+*#%**(# !"#"'$()%*+%"!# !2*# :*%.),#"4#

E01*+!#@.%,!*.%#"+#F'+:'+*!#F*'(#G"+#&2"*-*+#3")#!2.%$#2',#/",!#4)003#

+*'0.C*(#!2*# 2)/'%#5"!*%!.'0H#1)!# +'!2*+#&23#&*#'+*#%"!#)((#@.%,!*.%,#"+#

F*'(,7##D23#'+*#/",!#"4#),#,!)%!*(I##

! E1+'2'/#F',0"&#'+:)*,#!2'!9# '0!2"):2#!2*#1."0":.6'09# ,"6."0":.<

6'09# '%(# 5,362"0":.6'0# %**(,#/),!# '00# 1*# ,'!.,4.*(# 13# !2*# ,'/*# %*+-"),#

,3,!*/9# !2*3#'+*# %'!)+'003# .%#2'+/"%37##82*#%**(,#'+*#"+:'%.C*(#.%#'# 2.<

*+'+623# JFEKLMD# NOPQR7S# #T."0":.6'0# %**(,# '+*# /",!# 5"!*%!U# &2*%#

!2*3# '+*# ,'!.,4.*(9# ,"6."0":.6'0# %**(,# 1*6"/*# /",!# 5"!*%!U# '%(9# &2*%#

"!!&304,1*0!4,2!%)4,*/+)04%1+,!%&'+)5!!!!!!67!

!""""""08!9:;<=<>98!:?!=!?:@AB:C:>=D:EF!EC!0=?BEGH?!9:;<=<>98I!:F!G9:>9!F;;J?!=<;!
>BK@A;J!:FDE!D9<;;!L<E=J!>=D;ME<:;?!N!L:EBEM:>=BI!?E>:EBEM:>=BI!=FJ!A?8>9EBEM:>=B#!!
&:?!9:M9;?D!F;;J!N!?;BCN=>DK=B:O=D:EF!N!:?!>EF?:J;<;J!9;<;!=?!D9;!<;=B:O=D:EF!EC!D9;!
CKBB!9K@=F!AED;FD:=BI!G9:>9!:FPEBP;?!?=D:?C=>D:EF!EC!=BB!D9E?;!?;D?!EC!F;;J?#



P
R
O
O
F

!"#$%& '(%& $'!)$*)%+,& -$./"#0#1)/'0& 2%%+$,& )2& !3(2,& 4%/#5%& 5#$!& -#!%2!6&&

7"'!& )$,& .#3& $")*!& 1%'($& 3-& !"%& !"#$%$&!'( )*( +##,-& '$& 0#8%(&2%%+$&'(%&

$'!)$*)%+6& &9%&1%!&$!32!%+&8"%2&8%& *')0& !#&$")*!&1%'($&3-&!")$&")%('(/".&#*&

2%%+$&:;<=>?9&@ABCD6

! 7"%&4)#0#1)/'0&2%%+$&'2+& !"%& $#/)#0#1)/'0&2%%+$&'(%&%'$)0.&$'!)'!%+&

$#&!"'!,& )2&'&"%'0!".&-%($#2&)2&'&"%'0!".&$#/)%!.,&5#$!&!)5%&)$&'E')0'40%&*#(&

!"%& -3($3)!& #*& $'!)$*'/!)#2&#*& !"%& )2$'!)'40%&-$./"#0#1)/'0& 2%%+$6& &F'!)21&

(3)2$& .#3(&'--%!)!%6& &7"%& $'!)$!%($&#*& $#/)#0#1)/'0& 2%%+$& G&2'5%0.,& #!"%(&

-%#-0%&G&'(%&)2&-0%2!)*30&G&)2+%%+,& !##&-0%2!)*30&G&$3--0.6&&7"%&$'!)$*'/!)#2&#*&

!"%& $3(E)E'0& 2%%+$&-(#E)+%$&-0%'$'2!&-%()#+)/'0& )2!%(03+%$&*(#5&!"%&()1#($&

#*&$'!)$*.)21&!"%&-$./"#0#1)/'0&2%%+$6& &H%("'-$&-$./"#0#1)/'0&2%%+$,&8")/"&

%2'40%&3$&!#&!"()E%&('!"%(&!"'2&5%(%0.&$3(E)E%,& /'2&4%$!&4%&$%%2&)2&!%(5$&#*&

$3(-03$&%2%(1.& I3$!& '$&%/#2#5)/&03J3()%$&/'2&4%&$%%2&)2& !%(5$&#*& $3(-03$&

/'-)!'06

! ;#$!& #*& !"%&-%#-0%& #2&#3(& -0'2%!& $-%2+&5#$!& #*&!"%)(& !)5%& $!(31G

10)21&!#& $'!)$*.& !"%& $3(E)E'0&2%%+$&'2+& !"3$&"'E%& 0)!!0%&!"#$%& '()%& *#(& !"%&

03J3(.&#*& $'!)$*.)21& !"%&-$./"#0#1)/'0&2%%+$&#*&K2#8)21&'2+&32+%($!'2+G

)216& &<*"3%2!&-%#-0%& 0)K%& #3($%0E%$&"'E%& 0)!!0%& %J-%()%2/%& #*&'& $34I%/!)E%&

5'-& )2& 8")/"& 4)#0#1)/'0& 2%%+$& '(%& -(%-#!%2!6& &9%& 1%!& '2& #//'$)#2'0&

10)5-$%&#*&$3/"&'&8#(0+&8"%2&"321(.&'2+&2#!%&!"'!&8%&'(%&")1"0.&$%2$)!)E%&

!#&$!)530)&(%0'!)21&!#&*##+6

! <&-$./"#0#1)$!&8"#&"'$"%+&2#2$%2$%&$.00'40%$&#2&'&$/(%%2&I3$!&4%G

*#(%& 032/"& '!& '& /#2E%2!)#2& 1#!& '& $)12)!/'2!& 2354%(& #*& *##+G(%0'!%+& (%G

$-#2$%$6& &L#032!%%($&)2&'2&%J-%()5%2!&#2&!"%&%**%/!$&#*&$%5)G$!'(E'!)#2&(%G

-#(!%+&!"'!& !"%)(& /#2$/)#3$2%$$&4%/'5%& +#5)2'!%+&4.& *##+6& &7"%.& !'0K%+&

'4#3!& *##+,& +(%'5%+&'4#3!& *##+,& (%-0'/%+&!"%&-)23-$&)2&!"%)(&0#/K%($&8)!"&

-"#!#1('-"$& #*& *##+,& '2+& %J/"'21%+& (%/)-%$& ('!"%(& !"'2& I#K%$&8)!"& !"%&

#!"%(&E#032!%%($6& &<2& '2!"(#-#0#1)$!& (%-#(!$& !"'!& *##+& +#5)2'!%$&!"%& 32G

/#2$/)#3$&0)E%$&#*&5%54%($& #*&'2&<*()/'2&!()4%& *#(&8"#5&*##+& )$&$/'(/%&

:MNOP<MQ=D6& &9%& '(%& +#5)2'!%+& 2#!& 4.& $%J,& '$& R(%3+& '(13%+,& 43!& 4.&

8"'!%E%(& )$&$/'(/%6& &=%J&8'$&8"'!& 8'$&$/'(/%& )2&L)/!#()'2&L)%22'6& &7"%&

*'5)$"%+&5'2&+#%$&)2+%%+&0)E%&4.&4(%'+&'0#2%6

! 9")0%& N&8'$&'3!"#(G)2G(%$)+%2/%& '!& S(##K$TO#0%& H340)$")21&O#5G

-'2.& )2&;#2!%(%.,& O'0)*#(2)',& 8%& "%0-%+&!"%&8)+#8& #*&<4('"'5&;'$0#8&

-340)$"& '& -#$!"35#3$& /#00%/!)#2& #*& ")$& 32-340)$"%+& -'-%($& :;<=>?9&

@AUAD6& &<5#21&")$&-'-%($,&8%&*#32+&'&2#!%& *(#5&M3!"&S%2%+)/!,&8"#&8'$&

'&!%'/"%(&#*&<4('"'5&;'$0#8&V'2+,& )2/)+%2!'00.,& #2%&#*&!"%&*%8&-%#-0%&"%&

"'+&5%!&!"'!&"%&/#2$)+%(%+&'&$%0*G'/!3'0)W%+&-%($#2X6

&&&

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""12!



P
R
O
O
F

!"#$%&'(')*+#,% -(% -(#$./0/1/2*3#,% 0"441')% 5/.%6'-.3%-7/"#% #$'% '38

3'(#*-1%)*55'.'(+'%7'#9''(%#$/3'%3/+*'#*'3%9$*+$%3$'%1*:')%-()%#$/3'%3/+*'8

#*'3%9$*+$%3$'%)*)%(/#% 1*:';% %<$'%!(-116%+/(+1")')%#$-#,%*(%#$'%3/+*'#*'3%3$'%

1*:'),% #$'%'()3%/5%#$'%*()*=*)"-1%-()% #$'%'()3%/5%3/+*'#6%#'()')%#/%7'% 36(8

'.2'#*+,%9$'.'-3,%*(%#$'%3/+*'#*'3%3$'%)*)%(/#%1*:',%#$'%'()3%/5%#$'%*()*=*)"-1%

-()%#$'% '()3%/5% 3/+*'#6% #'()')%#/%7'%-(#-2/(*3#*+;%>$'%(/#'%)'3+.*7')%#$*3%

)*3#*(+#*/(%7'#9''(% !"#$%&$'()% -()%*#'*&+#(!'(), !+)($'($!;%?-31/9% "3')%

#$*3%)*3#*(+#*/(%*(%$*3%+/(3*)'.-#*/(%/5%9$-#%$'%3-9%-3%/".%#9/%7-3*+%0./78

1'@3%8% #$-#% /5% #$'% 2//)% 0'.3/(%-()% #$-#% /5% #$'% 2//)%3/+*'#6% A?B<CDE%%

FGHIJ;%%%

D('%5-+#/.%9$*+$%3#"(#3%/".%2./9#$%*3%#$-#%9'%1*='%*(%-(%-(#-2/(*38

#*+%3/+*'#6;% %K'%-.2"')%#$-#,% 9$'.'-3%E'3#'.(%0$*1/3/0$'.3%L9$'#$'.%K/78

7'3%9*#$% $*3%7-)%0'.3/(%+/(#./11')%76%2//)%3/+*'#6%/.%!/"33'-"%9*#$%$*3%

2//)%0'.3/(%+/.."0#')%76%7-)%3/+*'#6M%#'()%#/%=*'9%#$'%'()3%/5%#$'%0'.3/(%

-()%#$'%'()3%/5%3/+*'#6%-3%-(#-2/(*3#*+,% #$'.'%*3%(/%.'-3/(%9$6%#$'6%+-(%(/#%

7'% 36('.2'#*+;% %</+*'#6% *3%-% 3/+*-1% *(='(#*/(%-()%9'%@-6%-3%9'11% *(='(#% -%

2//)%/(',% *(% 9$*+$%9$-#% *3%2//)%5/.% 3/+*'#6%*3% -13/%2//)% 5/.%#$'% 0'.3/(%

-()%9$-#%*3%2//)%5/.%#$'%0'.3/(%*3%-13/%2//)%5/.%3/+*'#6;%%>$'%2//)%3/+*'#6%

*3%/('%9$*+$%0./=*)'3%#$'%@'-(3%/5%3-#*356*(2%#$'%#."'%('')3%/5%#$'%0'.3/(%

-()% #$'%2//)%0'.3/(%*3%/('%9$/%$-3%#$/3'%#."'%('')3%3-#*3!');%%>$'%2//)%

0'.3/(%*3%+.'-#')%76%#$'%2//)%3/+*'#6%-()%#$'%2//)%3/+*'#6%*3%+/@0/3')%/5%

2//)%0'/01';N

! >$'%=*'9%/5% #$'%.'1-#*/(3$*0%7'#9''(%#$'%0'.3/(%-()%3/+*'#6%#'()3%

#/%7'%-(%'O#'(3*/(%/5%#$'%=*'9%/5%#$'%.'1-#*/(3$*0%7'#9''(%/('%0'.3/(%-()%

-(/#$'.%L#$'% 1*##1'%3/+*'#6%/5% #9/M;% %P(%<'+#*/(%I8H,%9'%9*11% -.2"'% #$-#% #$'%

7'$-=*/.*3#%=*'93%$"@-(%.'1-#*/(3$*03%-3%+/(#.-+#"-1,%9$'.'-3%#$'%$"@-(8

*3#3%=*'93%$"@-(%.'1-#*/(3$*03%-3%*(#*@-#';% %>$/3'%9$/%=*'9% *(#'.0'.3/(-1%

.'1-#*/(3$*03%-3%+/(#.-+#"-1%#'()%#/%=*'9%#$'% .'1-#*/(3$*0%7'#9''(%#$'%0'.8

3/(%-()%3/+*'#6%-3%-(#-2/(*3#*+Q%#$/3'%9$/%=*'9%*(#'.0'.3/(-1%.'1-#*/(3$*03%

-3%*(#*@-#'%#'()%#/%=*'9%#$'%.'1-#*/(3$*0%7'#9''(%#$'%0'.3/(%-()%3/+*'#6%-3%

36('.2'#*+;

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""12!

!"""("3445"65789:"47;6<<6994=":8":65>"83":?4"@88="A4<98B"C"D:"D9"98"EB369?D8B6;54F""
#46<DB@"83"6"76B"G?8"5DH4="GD:?"I4B4HD4H4"JEK85=L"6";46E:D3E5"6B=":654B:4="6MC
:<499L"("G8B=4<4="G?N"?4"G69"G8<:?N"83"9EM?"6"3DB4"G876BF""O?N"?D7"6B="B8:"
74P""#4"G69"A8DB:4="8E:":8"74"DB":?4"9:<44:F""#4"?6="6">DB="36M4";E:"C"B8"C"?4"G69"
B8:"76@BD3DM4B:5N"?6B=9874F""#4"G69"DB:<8=EM4=":8"74F""#D9"M8BH4<96:D8B"G69"
5DH45N";E:"C"B8"C"B8:";<D55D6B:F""#4":88>"74":8"?D9"?874F""(:"G69"M8738<:6;54";E:"C"B8"
C"B8:":?4"?874"83"98748B4"G?8"G69"36;E58E95N"G465:?NF""&9"("@8:":8">B8G"?D7"
;4::4<L"("@<6=E655N"<465DQ4=":?6:"?4"G69"9D7A5N"6"@88="A4<98BF"""(:"D9"6"96="M87C
74B:"8B"74"6B="7N":D749":?6:"D:":88>"74"98"58B@":8"M8B9D=4<":?D9"A899D;D5D:NF



P
R
O
O
F

! !"# $%&'()*# +,# -)# -.//# )0'/1*)# &# 2&*3)*# 4.)-# 15# -%6# -)# &*)# 71#

7(8"()29# #:%)# '*1;)77# 15# %8<&"# =*1-(%# .7#71# /1"=# &"2# 71# ;1<'/)0# (%&(#

<&"6#(%."=7#;&"#=1#-*1"=9##>%)*)&7#.(# .7#*)/&(.4)/6#)&76# 51*# &"#&;1*"#(1#

?);1<)#&"#1&3#(*))#&"2#51*#&#3.(()"#(1#?);1<)#&#;&(,# .(# .7#"1(#71#)&76#51*#&#

;%./2#(1#?);1<)#58//6#%8<&"9##:%)#(%)1*6#15#@.=<8"2#A*)82#;18/2#?)#;1"B

7.2)*)2#&7# (%)# 2*&<&(.;# 21;8<)"(&(.1"# 15# (%)#<&"6# (%."=7#-%.;%# ;&"#=1#

-*1"=9#

! C.7#.2,#78')*)=1,# &"2#)=1#*)'*)7)"(# (%)#51*;)7#7(*.4."=#51*#7&(.75&;B

(.1"#15#?.1/1=.;&/,# 71;.1/1=.;&/,# &"2#'76;%1/1=.;&/#"))27,#*)7');(.4)/69# #D/B

(%18=%,# &7# &*=8)2# &?14),# (%17)# (%*))# 51*;)7# &*)# "&(8*&//6# ."# %&*<1"6,#

A*)82#2)<1"7(*&()7#%1-#(%)6#;&"#;1<)#."(1#;1"!.;(9##

! @.";)# (%)# )=1# (*.)7# (1#<&0.<.E)# (*8(%# #F(%)#!"#$%&'()!%*+%)$"G# &"2#

(%)#.2#(*.)7#(1#<&0.<.E)7#'/)&78*)#F(%)#)$"#,-!"()!%*+%)$"G,# (%)6#;1<)#."(1#

;1"!.;(#-%)"#(*8(%#&"2#'/)&78*)#&*)#.";1<'&(.?/)9# #!"#78<<&*.E."=#7;.)"B

(.";#""2."=7#&?18(#%8<&"#?)%&4.1*,# (-1#'76;%1/1=.7(7#2)7;*.?)#(%)#')*71"#

&7#&# !"#$%&"#'()*'$+$,%-'"#$./%0' %*')/-'*(1'#1+-2'()*'%"$1-3*"4-'"#$./%0'

/1%*' $' !*15#1/$.' 3*"42' ()*' 4$6#-' )/-' *(1' "#$./%07' ' # HIJKJL@MN# O#

@:J!NJKP9# # !(# 7))<7# (%&(,# ."# (%)# ;1"!.;(# ?)(-))"# '/)&78*)# &"2# (*8(%,#

'/)&78*)#878&//6#-."79

! @.";)# (%)#)=1# .7#;1";)*")2#-.(%#/&-7#F'*1'17.(.1"7#;*)&()2#?6#%8B

<&"7#(1# 2)7;*.?)# (%).*# )"4.*1"<)"(G# &"2# (%)# 78')*)=1# .7#;1";)*")2#-.(%#

*8/)7# F'*1'17.(.1"7# ;*)&()2# ?6# %8<&"7# (1# '*)7;*.?)# (%).*# ;1"28;(G,# (%)6#

;1<)#."(1#;1"!.;(#-%)"#/&-7#&"2#*8/)7#&*)# .";1<'&(.?/)9# #@(82.)7#15#;1"B

51*<.(6#78==)7(#(%&(,# ."# (%)# ;1"!.;(# ?)(-))"#/&-7#&"2#*8/)7,# *8/)7#878&//6#

-."9

! D;;1*2."=#(1# A*)82,# (%)# &(()<'(7# ?6#(%)# )=1#(1# 3"1-# &"2# 8"2)*B

7(&"2#18*#-1*/2#&"2#18*7)/4)7#.7#;1"(."8&//6#7&?1(&=)2#?6#(%)#.2#;%&"(."=#8'

($1%' &"2# (%)# 78')*)=1# '*)&;%."=# %)*&' -)$.%' 1*%9# #D"6# &;;8*&;6# ."# 18*#

78?Q);(.4)# <&'7# 15# (%)# 1?Q);(.4)# -1*/2# .7# &# /.<.()2,# %&*2B)&*")2,# &"2#

'*);&*.187# &;;1<'/.7%<)"(9# #:%.7# -.//# *)<&."# (%)# ;&7)# 8"/)77#-)# ;&"#

?8./2#&#-1*/2#."#-%.;%#(*8(%#.7#."4&*.&?/6#'/)&7&"(#&"2#*8/)7#&*)#."4&*.&B

?/6#*&(.1"&/9

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""1!!



P
R
O
O
F

!"#"!!$%&'()*%+&$,*'!$-.*%/!*)!!!!

0*++1',0&$,*'

! !"# $%&# &'()*# +,-./0# '# "123&(# 45# 64221"76'$74"# $%&4(7/$/# '(81&9#

$%'$#$%&#:9&/$7"'$74"; #7/#"4$#<'//7=&#31$#'6$7=&)*#7"=4)=&9#7"#$%&#64221"7>

6'$74"#<(46&//?# #!"#!"#$%#&'()&*+#$,"(-./$@4"*#A6%B'($C$ $'(81&/#$%'$# $4#

(&'6%# '# <&(/4"#'"9#24$7='$&# %72# 4(# %&(# $4# (&/<4"9# $4# *41(#2&//'8&# (&>

D17(&/#24(&# $%'"#&2<7(76')# 5'6$/#'"9# /<&67')# &55&6$/?#E41(#2&//'8&#21/$#

F(&/4"'$&F#B7$%#$%&#<&(/4"0# /$(7G7"8##$%'$#F-#&'()&*+#$0"(-.F#3*#64""&6$7"8#

'"9# $416%7"8#*41(#'197&"6&H/#B%4)&#2'$(7I#45#3&)7&5/0# 61)$1(')# 79&"$7!6'>

$74"/0# 4<7"74"/#'"9# =')1&/#JAKLMNO@PQ?# #!"$123"(4(5*#&/$O4)'"9#R'(>

$%&/# 64"/79&(/# 64221"76'$74"# 7"# $%&# )78%$# 45# $%&# 2*$%/# /%'(&9# 3*# $%&#

:/41(6&; #'"9# $%&# :9&/$7"'$74";0# 9&24"/$('$7"8# $%'$# '9=&($7/&(/# $1"&# 7"# $4#

$%&#2*$%/#7"#$%&#27"9/#45#64"/12&(/#JRNO@LSAQ?##!"#1#&&65#$*)$3"#$7(38

34#0#M')G&(# T&(6*# '(81&/#$%'$#64221"76'$74"#6'"#"4$# 3&# 1"9&(/$449#'/#'#

9*'976#&=&"$#7"=4)=7"8#U1/$#/41(6&#'"9#9&/$7"'$74"#31$#21/$#7"=4)=&#'#$%7(9#

5'6$4(#"'2&)*#$%&#2&'"7"8#$%'$#$%&*#2'*#4(#2'*#"4$#/%'(&#JTSOKEQ?

! V'(/%'))#V6W1%'"#'"9#R'((7"8$4"#X&=7$$#'(81&#$%'$# 7"54(2'$74"#7/#

"4$#/72<)*#$('"/<4($&9#5(42#/41(6&#$4#9&/$7"'$74"#31$#7/#$('"/54(2&9#'$#$%&#

9&/$7"'$74"# JVKWYLNX#Z#XS[!@@Q?# #@%1/0# B%&(&'/# $%&# 3&%'=74(7/$76#

64"6&<$#45#$%&#<&(/4"#1"9&()7&/#$%&#$('97$74"')#!"#$%&'()#!*+$,!-.+"/,+0,

1+223$*1#!*+$0# 7"# B%76%# 7"54(2'$74"# 7/# /72<)*# $('"/<4($&9# 5(42# $%&#

/41(6&# $4# $%&#9&/$7"'$74"0# $%&# %12'"7/$76# 64"6&<$#45# $%&# <&(/4"#1"9&()7&/#

'"#')$&("'$7=&# !"#$%4'(5#!*+$,!-.+"/,+0,1+223$*1#!*+$0# 7"#B%76%#$%&#

7"54(2'$74"#7/#$('"/54(2&9#'$#$%&#9&/$7"'$74"?

####

! @%&# $('"/<4($'$74"#$%&4(*# 45#64221"76'$74"0# 3'/&9#4"# $%&#3&%'=>

74(7/$76#64"6&<$#45# $%&#<&(/4"0# '//12&/#$%'$# $%&#'197&"6&# 7/#<'//7=&?# #A\%&#

7/#'#6416%#<4$'$4#>#'))#&*&/#31$#"4#'6$74"?##@%&#378#$&)&=7/74"#"&$B4(G/#$&"9#

$4#=7&B#$%&7(#$'/G#6*"76'))*#'/#9&)7=&(7"8#'#<'//7=&#'197&"6&#$4#$%&7(#'9=&(>

$7/&(/0# B7$%# $%&# <(48('2/# 3&$B&&"#$%&# '9/#2&(&)*# '# 9&=76&# $4# G&&<#$%&2#

B'$6%7"8?# #@%&*#$')G#'341$#6'<$1(7"8# &*&3'))/#'"9#<1$$7"8#312/#7"# /&'$/?##

K(7$76/#45#$&)&=7/74"#$&"9#$4#'8(&&#B7$%#$%7/#=7/74"#45#$%&#'197&"6&0#'"9#/&&#

$%&2/&)=&/#'/#64"9&/6&"97"8#$4#/'=&#$%&#/)43/#5(42#$%&2/&)=&/?

! @%&(&#%'/#3&&"0# 1"$7)# (&6&"$)*0# /42&# U1/$7!6'$74"#54(# $%7/#<47"$# 45#

=7&B?##!5#"4#'6$74"#7/#<4//73)&0# &I6&<$#/B7$6%7"8#$4#'"4$%&(#')24/$#79&"$76')#

"!!-1+&',(+!&'2!$%&'()*%+&$,*'!$-.*%/!!!!!!33!



P
R
O
O
F

!"#$$%&' ()*' +$' %,-)%.%' !#/%/*' /0+-!"+$1' -"%' -%&%2+/+($' (33*' -"%$' -"%'#45+6

%$!%'+/'$%!%//#)+&7'8#//+2%9:'

! ;(0%2%)*' )%!%$-&7' 0%' "#2%' "#5' -"%' )%2(&-' (3' -"%' !(4!"' 8(-#-(' 6'

)%.(-%' !($-)(&*' <=>*' +$-%)#!-+2%' 2+5%(5+/?*' 5%/?-(8' 2+5%(' 8)(54!-+($9''

@4!"' $%0' -%!"$(&(1+%/' 8)(.+/%' -(' -)#$/3().' -"%' 8#//+2%' !(4!"' 8(-#-('

+$-(' #$' #!-+2%' 8)(54!%)65+)%!-()' 8)(1)#..+$1' "+/A"%)' (0$' %2%$+$1' (3'

%$&+1"-%$.%$-'#$5'%$-%)-#+$.%$-9

! B"%' /"+3-' 3)(.'#'C%"#2+()+/-+!'-('#' "4.#$+/-+!' !($!%8-' (3'-"%' 8%)6

/($'+/'8#)-'(3'#'&#)1%)'/"+3-'0"+!"'+/'!4))%$-&7'-#?+$1'8&#!%9' 'D%'#&&'?$(0'(3'

-"%' /"+3-' 3)(.' #$' +$54/-)+#&' /(!+%-7*' C#/%5'($' %$%)17*' -(' #' 8(/-6+$54/-)+#&'

/(!+%-7*'C#/%5'($'+$3().#-+($9''B"+/')%2(&4-+($'+/'(2%)'#$5'0"#-'+/'"#88%$6

+$1'$(0'+/'-"#-'8%(8&%'#)%'!($/+5%)+$1'-"%'+.8&+!#-+($/'(3'-"+/'/"+3-'3()'8#)6

-+!4&#)'+$/-+-4-+($/'#$5'+$5+2+54#&/9

! E$%'.#F()' +.8&+!#-+($' 3()' 0%' /!"(&#)/' +/' -"%' /"+3-' 3)(.' 8"7/+!/'

G/-457'(3'%$%)17H'-('C+(&(17'G/-457'(3'+$3().#-+($H'#/'-"%'C#/+!'5+/!+8&+$%9''

I$'-"%'%)#'(3'8"7/+!/*' -"%'C#/+!'.(5%&'0#/'-"%'.%!"#$+/.J'+$'-"%'%.%)1+$1'

%)#'(3'C+(&(17*' -"%'C#/+!'.(5%&'+/'-"%'()1#$+/.9''B"%'C%"#2+()+/-+!'!($!%8-'

(3'-"%'8%)/($*'(3'!(4)/%*'+/'#'.%!"#$+!#&'.(5%&9''B"%'8%)/($'0+&&')%.#+$'#-'

)%/-'()'.(2%'+$'#'/-)#+1"-'&+$%'4$&%//'#!-%5'48($'C7'/(.%'%,-%)$#&'3()!%9' 'I-'

+/' $(' /4)8)+/%' -"#-' -"%' -)#$/8()-#-+($' -"%()7' 0#/' 5%/+1$%5' -(' !($/+5%)'

!(..4$+!#-+($'#.($1'.%!"#$+/./9''=&#45%'@"#$$($'#$5'D#))%$'D%#2%)'

0%)%' %$1+$%%)/'0"(' "#5' $(' +$-%$-+($' (3' #88&7+$1' -"%+)' -"%()7' -('"4.#$'

!(..4$+!#-+($9' 'B"%' "4.#$+/-+!' !($!%8-' (3' -"%' 8%)/($' +/'#$' ()1#$+/.+!'

.(5%&9' 'B"%'C#/+!'!"#)#!-%)+/-+!'(3' #$'()1#$+/.*' #/'(88(/%5' -('#'.%!"#6

$+/.*'+/'-"#-'+-'+/'+$-)+$/+!#&&7'.(-+2#-%59

! B"4/'"4.#$+/.' !($/+5%)/'$(-' F4/-' +$84-' +$3().#-+($*' #/'5(%/'C%6

"#2+()+/.*'C4-'/-()%5'#$5'+$84-'+$3().#-+($9''B"%'/-()%5'+$3().#-+($'+/'$(-'

F4/-' 8)%2+(4/' +$84-' +$3().#-+($9' 'K4!"'/-()%5'+$3().#-+($'+/'#!L4+)%5'#/'

8#)-'(3'-"%'!($!%8-+($65#7'1+3-9' 'B"%'4$3(&5+$1'(3'7(4)'"4.#$'8(-%$-+#&'+/'

14+5%5' C7' -"+/' /-()%5' +$3().#-+($' #$5' +$84-' +$3().#-+($' +/' %2#&4#-%5' +$'

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""12!

!"""+34"56789":;<<;=>6>?"("@994AB4B"6A"C7@B>@94"8:3;;<"D@8"E7484A94B"FG"#;D@7B"
H6BB4<<I""#4"B48:76F4B"7484@7:3"6A"D36:3"34"D@8"94896AC"934"6A94<<6C4A:4";5"8344E"
>86AC"@":;J474B"?@K4I""#4"@B?6994B"8344E683<G"93@9"34"3@B":7@D<4B"6A"9;":<4@A"69"
;A4"B@G"@AB"3@B"9@L4A"@8"<;AC"9;"C49";>9"@8"368"89>E6B489"8344EI""#4"F76C394A4B"
>E"D34A"34"74E;794B"93@9"934"84:;AB"96?4"34"C;9"<;89M"34"B6B"?>:3"F49947I""N34A"
934"B4:686;A"9;"9>7A"76C39";7"<459"6A"@"?@K4"68"E>74<G"@7F697@7GM";>7"?>:3OJ@>A94B"
6A94<<6C4A:4"68";5"A;"34<EI""+3474"68"A;"74@8;A"D3G"*7I"H6BB4<<"83;><B"B;"F49947"
93@A"368"8344EI""&<<";>7"6A94<<6C4A:4"E7;J6B48"68"934":@E@:69G"9;"F4A4569"57;?"4PE4O
764A:4I""+3>8"934"4PE476?4A947"B6B"F49947"93@A"934"8>FQ4:9";A<G"934"84:;AB""96?4"
34"C;9"<;89"6A"934"?@K4I
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!"#$%&'(& !)*%&%!'#"+&*,('#$-!*',.& &/%&0*11& 2"&-#34"+&1-!"#& *,& 5"6!*',&7.89&

1*("& )-%& -& )-::;& 2"3*,,*,3.& &<'4& 0"#"& 2'#,& 0*%".& &<'4& #"6"*="+9& -!& !)"&

$'$",!& '(&6',6":!*',9& -11& !)"&0*%+'$& '4#&%:"6*"%&)-%&-664$41-!"+&'="#&

!)'4%-,+%&'(&;"-#%&'(&%4#=*=-1&*,&-&)-#%)&-#",-.&&>,:4!&*,('#$-!*',&*%&!#-,%?

('#$"+&*,&!)"&1*3)!&'(&!)*%&%!'#"+&*,('#$-!*',.&

!""#$%&'()%"&'*"+,&')-.,%&+(.'"+#/.,0""""""12!
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!"#$%&'()(((((

*+%&'#!%*,+*-.(#+/(

%'#+-#!%*,+(%"&,'0

!"#$$%&'(%&)%*$+&,$-.'(%&)%*$&--,)

!"/$$0(12%&0$+&,$*1&,%'%1&%&0

!"3$$4(--52%66$+&,$,-'-(7%&%)7

!"!$$%&'(%&)%*$+&,$-.'(%&)%*$21('8

!"9$$%&'%7+'-$+&,$*1&'(+*':+6$
(-6+'%1&)8%;)

!"<$$'(+&)+*'%1&$'8-1(=$14$
*177:&%*+'%1&

!!"#$"%&'("%$)*"+,-.&,.*"#$/(0#10',10$-"'$%*#"$&1"$2"
,"'(0+3"1(,-".$*#"0-4"1(,1"5$&"(,6*"1$"'$-'+&3*"1(,1"1(*5"
7*)*"8$)-"701("8+&*/)0-1#4"/+,-#4"#$217,)*"!"7(,1*6*)"
5$&"7,-1"1$"',++"01"!"1(,1"*-,8+*#"1(*%"1$"+*,)-",#"2,#1"

,#"1(*5"3$9

>?@$%ABC?D$
%1234(%1234(%123E$;?BFG$#H95#H<
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! !"#$%&'#()"(*+,')-./,0$,1($2$/,&*,&, *3"#4$*(*,)5, #4$,0$4&1()%(*#(',

#4$*(*6, &*,7%$*$"#$/, (",84&7#$%, 96, &"/, #4$, 4-+&"(*#(', &"#(#4$*(*6, &*, 7%$:

*$"#$/, (", 84&7#$%, ;<, ,=4$, 0$4&1()%(*#(', ')"'$7#, )5, #4$, 7$%*)", 2&*, 7%$:

*$"#$/,&*,&,*3*#$+,)5,!1$,7%)7)*(#()"*6,&"/, #4$,4-+&"(*#(',')"'$7#,)5,#4$,

7$%*)",2&*,7%$*$"#$/,&*,&,*3*#$+,)5,!1$,7%)7)*(#()"*6,24('4,')"#%&/('#$/,

#4$, ')%%$*7)"/(">, 7%)7)*(#()"*,)5, 0$4&1()%(*+<, ,?$#, -*, .))@6, (", #-%"6, &#,

$&'4,7&(%,)5,)77)*(">,7%)7)*(#()"*,#),*->>$*#,4)2, #4$, ("#$%&'#()"(*#, ')":

'$7#,)5,#4$,7$%*)",%$*).1$*,#4)*$,/('4)#)+($*<

BEHAVIORISM

Person only has
extrinsic needs

Person is conditioned
from the outside in

Person is not responsible 
for behavior

Person has only
extrinsic worth

Person has contractual
relationships

HUMANISM

Person has
intrinsic needs

Person is growing
from inside out

Person is responsible 
for behavior

Person has 
intrinsic worth

Person has intimate
relationships

!"#$%&'()*''+&,-."/%"01'.0',$1-2"01

!"#$!!%&'(%&)%*!+&,!-.'(%&)%*!!!!!

&--,)

! =4$, 0&*(', 7%)7)*(#()", )5,0$4&1()%(*+, (*,!"#$%#&'()$ "*'$()+,$ #-.

/&0)'01$ )##2'6, 24$%$&*, #4$, 0&*(', 7%)7)*(#()",)5,4-+&"(*+, (*,!"#$ %#&'()$

"!!%&'-(+*'%/&%)0!+&,!'(+&)+*'%/&!'1-/(2!!"3!

'
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!"#$%&'(%&#%)$&**+#!" "#$%&"'%&(%)*(%+)",-(.--)"-/(0%)&%*"1)'"%)(0%)&%*")--'&"

%&" ($2&" ($-" ,1&%*" '%33-0-)*-" ,-(.--)" ($-" ,-$14%+0%&(%*" ($-&%&" 1)'" ($-" $25

61)%&(%*" 1)(%($-&%&!" "7(" %&" 18&+" ($-",1&%*"'%33-0-)*-" ,-(.--)" 1"6-*$1)%&6"

1)'" 1)" +091)%&6!" " :-$14%+0%&(&;" 1&<%0%)9" (+" ,-" 0%9+0+2&" &*%-)(%&(&" 8%=-"

<$>&%*%&(&;" *+)&%'-0-'" ($-"<-0&+)"1&"1"6-*$1)%&6!""?"6-*$1)%&6".%88" 0-5

61%)"1(" 0-&(" 2)8-&&"1*(-'"+)",>" &+6-"-/(-0)18" 3+0*-!" "#$2&"($-" <-0&+)"%&"

&--)"1&",-%)9"<2&$-'"1)'"<288-'",>"0-.10'&"1)'"<2)%&$6-)(&!""7)(-01*(%+)5

%&(&" 190--'" .%($" $261)%&(&" ($1(" ($-" +091)%&6" %&" %)(0%)&%*188>" 6+(%41(-'!""

#$-"<-0&+)"6+4-&"30+6"($-"%)&%'-!""?)>"6+($-0"+3"1"@5>-105+8'"*$%8'".%88"

(-88" >+2"($1(" ($-"*$%8'".%88" -/<8+0-" 1)'"61)%<281(-" ($-".+08'".%($+2(" 0-5

.10'&"1)'"'-&<%(-"<2)%&$6-)(&!A"

! B!" C!" D-*%" 0-4%-.&"1" )26,-0" +3"-/<-0%6-)(&" '-6+)&(01(%)9" ($1("

-/(0%)&%*" 6+(%41(%+)" '-&(0+>&" %)(0%)&%*" 6+(%41(%+)" EDBF7G!" H+0" -/16<8-;"

*$%8'0-)"8+&-"%)(-0-&("%)"*-0(1%)"(+>&".$-)"0-.10'-'"3+0"<81>%)9".%($"($-6!"

I)-"-/<81)1(%+)"3+0")--'&",->+)'"6-0-"&204%418;"<0-&-)(-'"%)"($-"<0-4%+2&"

*$1<(-0;" %&" ($1(" ($-" )--'&" 3+0" &(%6281(%+)"1)'" *+)&%&(-)*>".-0-"+0%9%)188>"

'-&%9)-'" ,>" )1(20-" 3+0" &204%418" ,2(" ,-*16-" 32)*(%+)188>" 12(+)+6+2&!""

#$->".-0-"6-1)&"(+"1)"-)'".$%*$",-*16-"-)'&"%)"($-6&-84-&!" "J-"!&$-'"

(+"&204%4-",2(;" 1&"<0-&&20-"3+0"&204%418"-1&-'"2<;" .-"!&$-'"(+"!&$!" "#01'%5

(%+)18" &*$++8%)9" 0-4-0&-&" ($%&" <0+*-&&!" "K)+.%)9" 1)'" 2)'-0&(1)'%)9" ($-"

.+08'"%&"1)"-)'"%)"%(&-83;",2("&*$++8&"(20)"%("%)(+"1"6-1)&"(+"($-"-)'"+3"-10)5

%)9" <0%L-&!" "M1)>" <10-)(&;" *+)30+)(-'".%($" 1" 8%&(8-&&"N%9$" O*$++8" *$%8';"

1&=".$1("$1<<-)-'" (+"($1(" =--)"*$%8'".$+".-)(" -19-08>"+33"(+"=%)'-09105

(-)!""#$-"1)&.-0P"#$-"*$%8'".-)("(+"&*$++8!

! #$-"(01'%(%+)18"-'2*1(%+)18"&>&(-6;",1&-'"+)"($-",-$14%+0%&(%*"*+)5

*-<("+3"($-"<-0&+);"'+-&")+("(1=-"%)(+"1**+2)("($-"%)(0%)&%*")--'&"3+0"&(%625

81(%+)"1)'"*+)&%&(-)*>".$%*$"10-"($-"+091)%*",1&-&"3+0"=)+.%)9"1)'"2)'-05

&(1)'%)9!" " 73" &(2'-)(&"$14-" ($-%0"+.)" Q6+(+0&R "%)&%'-;" ($-0-" &--6&"8%((8-"

<+%)(" %)"<2&$%)9"1)'"<288%)9"($-6"10+2)'"30+6" ($-"+2(&%'-!" "7(".+28'"1<5

<-10" &2<-0!*%188>" ($1(" ($%&" +2(&%'-" Q$-8<R "*+28'" '+" )+" $106" 1)'"6%9$("

-4-)"&14-"&+6-".-10"1)'"(-10"+)"($-"-)9%)-!" "N+.-4-0;" ($-0-"%&"*+)&%'-05

1,8-" -4%'-)*-" ($1(" -/(0%)&%*" 6+(%41(%+)" '+-&" )+(" 1''" (+" ($-" <0-5-/%&(%)9!

%)(0%)&%*"6+(%41(%+)",2("'-&(0+>&"%(!" "#$-"&(2'-)(;" 2)8%=-" ($-" *10" S,-%)9"1)"

+091)%&6"01($-0"($1)"1"6-*$1)%&6T;"(-)'&"(+"&.%(*$"+33"($-"6+(+0!!
!

"!!#$%&'()%#*$#+,!($-!%'($+()%#*$!%.&*'/!!"0!
!

!""!(12314!563!678!89:44;4<!567=!=642!=63:>6=!578!7!?@7AB647<!3:=!3C!=64DE!
F:?DA!67DE8!71<!8441!D=!8A:EE2!7572!B1358!=67=!71!3E>71D8G!D8!D1=ED18DA7@@2!G3=DH
I7=4<J!!,2!7F3@3>D48!C3E!8:A6!7!E:<4!4K7GF@4J!!.354I4EL!23:!5D@@!7@5728!E4H
G4G?4E!=6D8J!!%64!87AEDCDA48!#!G7B4!C3E!F4<7>3>2M
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!

!"#$!!%&'()*%!+*,!-'*,).)'*)*%

! !"#$%&'#()"(*#*+&,%$$+-(#.+#.$+./0&"(*#*+#.&#+!"#$%#&'()$*'$+&(,*)+$

-&(.$/"#$ *)'*0#$(1/$ $&"1+ -(#.+ #.$+ 2$.&3()%(*#*+ #.&#+!"#$ %#&'()$ *'$ 2()0*3

/*()#0$-&(.$/"#$(1/'*0#$*)4$$ $4)-$3$%5+ 6/*#+&*+#.$7+$08.&*(9$+("#%("*('+0):

#(3&#()"5+ *)+#.$7+ &;*)+$08.&*(9$+ ("*(1$:)/#+,%)-(",<+ +=.(*+(*+ #.$+ 8%(0&%7+

8%)'$**<++4)-$3$%5+#.$+8$%*)"+'&"+")#+,%)-+("+&+3&'//0<

! !"+ >.&8#$%+ ?5+ -$+ ;$&%"$1+ .)-+ 2$.&3()%(*#*+ $@8;&("$1+ ;&",/&,$+

;$&%"(",+ &*+')"1(#()"(",<+ +A&#*)"+ $@8;&("$1+ (#+ &*+ ';&**('&;+ ')"1(#()"(",<++

B8$&C(",+(*+&+*$%($*+)D+')"1(#()"$1+%$!$@$*+("+-.('.+#.$+*#(0/;/*+D$12&'C+

D%)0+)"$+ %$*8)"*$+ (*+;("C$1+#)+#.$+"$@#+%$*8)"*$<+ +4)-$3$%5+ #.$%$+(*+*(0:

8;7+")#+ $")/,.+ #(0$+ D)%+#.$+ D$$12&'C+D%)0+&+ *8)C$"+*)/"1+#)+ #%(,,$%+ #.$+

"$@#+ *)/"1+("+#.$+ *$%($*<+ +A$+*8$&C+#))+D&*#+#)+&;;)-+#.$+ "$%3$+(08/;*$+#)+

0&C$+#.$+ %)/"1+#%(8+D%)0+0)/#.+#)+ 2%&("+&"1+2&'C<+ +E)%+ (*+#.$%$+ $")/,.+

#(0$+("+)/%+*.)%#+;(3$*+#)+;$&%"+&;;+#.$+*#%(",*+)D+*)/"1*+-$+/*$<++!#+.&*+2$$"+

$*#(0&#$1+#.&#+ ;$&%"(",+$3$%7+8)**(2;$+*#%(",+)D+-)%1*+/8+#)+?F5+ $3$"+-(#.+

8$%D$'#+ %$#$"#()"+ &D#$%+)";7+)"$+ 8%$*$"#&#()"5+ -)/;1+ #&C$+ GFF+7$&%*5+ -(#.+

")+#(0$+)DD+D)%+$&#(",+&"1+*;$$8(",<++!#+-)/;1+2$+ ;(C$+;$&%"(",+#.$+"/02$%+

*7*#$0+27+0$0)%(9(",+$3$%+8)**(2;$+*$H/$"'$+)D+1(,(#*<

BC(""$%+$@8;&("$1+;&",/&,$+ ;$&%"(",+&*+("*#%/0$"#&;+')"1(#()"(",<++

>.(;1%$"+ ;$&%"+27+ (0(#&#(",+&1/;#*<+ +4)-$3$%+ I&*+&;;+ 8&%$"#*+C")-J+ '.(;:

1%$"+)D#$"+*&7+")3$;+ #.(",*5+-.('.+#.$7+.&3$+"$3$%+.$&%1+&1/;#*+*&7<+ +=.$+

'%$&#(3(#7+)D+'.(;1%$"+(*+"('$;7+1$0)"*#%&#$1+27+-.&#+-$5+ ("+)/%+&1/;#)'$":

#%('+-&75+ '&;;+0(*#&C$*<++>.(;1%$"+1)+")#+;$&%"+#)+*&7+K,)$1K+&"1+KD))#*K+27+

(0(#&#(",+&1/;#*<+B/'.+")3$;+&"1+K-%)",K+%$*8)"*$*+*/,,$*#+#.&#+#.$+;$&%":

(",+)D+ ;&",/&,$+ '&"+")#+2$+ 8/%$;7+&+0&##$%+)D+ (0(#&#(",+ &1/;#*+&"1+2$(",+

%$("D)%'$1+ D)%+ ')%%$'#+ %$*8)"*$*<+ + !#+ (*+0)%$+ &+ 0&##$%+ )D+ ;$&%"(",+ %/;$*<++

B("'$+ #.$+%/;$+D)%+8&*#+#$"*$+ (*+L&11+M$1N5+*.$+*&7*+L,)$1O<++B("'$+#.$+ %/;$+

D)%+8;/%&;+(*+L&11+M*NO5+*.$+*&7*+LD))#*O<++B.$+(*+")#+&#+"%*#+&-&%$+#.&#+&1/;#*+

.&3$+ #.)*$+-$(%1+$@'$8#()"*+#)+#.$+ %/;$*5+2/#+*))"+;$&%"*+#.)*$+$@'$8#()"*+

#)+#.$+%/;$*+&"1+*&7*+L-$"#O+&"1+LD$$#O<

P&%$"&5+ &"+ !"/(#+ ,(%;+ &1)8#$1+ 27+ 07+ D)%0$%+ "$(,.2)%*+ ("+ #.$+

Q&#("$&/5+ *8$&C*+R",;(*.<+ +BC(""$%+')/;1+ $@8;&("+-.7+*.$+*8$&C*+R",;(*.+

%&#.$%+#.&"+!"/C#&#/C<++B.$+(*+,%)-(",+/8+("+&+')00/"(#7+("+-.('.+*.$+'&"+

(0(#&#$+R",;(*.+*)/"1*+&"1+*$"#$"'$*+&"1+(*+%$("D)%'$1+D)%+'%$&#(",+R",;(*.+

"!!)*./&+-.)'*)01!+*,!.&+*0+-.)'*!.2/'&3!!45!

!
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!"#$%!&'$%&!($)($*(!+&,#*-&'&.'$/#'/(&*"00#$1)2&1!&'&$(*(!!'32&*"$%1)1"$&

4"3&)-(&'*5#1!1)1"$&"4&'&.'$/#'/(6&7#)&1!&$")&'&!#441*1($)&*"$%1)1"$+&&8-(&!'0(&

$(1/-7"3!&'.!"& 9'%":)(%9& '& -#!;2+& &<'))';& !:($)& -1!&413!)& 4(=& 2('3!& 1$& '$&

>$#;)')#;?.'$/#'/(& *"00#$1)2& '$%&-1!&.')(3&2('3!& 1$&'$& @$/.1!-?.'$/#'/(&

*"00#$1)26& 7#)&<'))';&A=-"&*"#.%&7(& 71.1$/#'.&$"=6&=(3(& -(&'&,;1$$(31'$&

%"/B&-'!&.('3$(%&$(1)-(3&>$#;)')#;&$"3&@$/.1!-+& &C'3($'&?&7#)6& $")&:""3&<')?

)';&?&='!&7"3$&=1)-&)-(&:")($)1'.&)"&!:(';&'&.'$/#'/(6&'$2&.'$/#'/(6&'$%&)-')&

:")($)1'.& *"#.%& 7(& 3('.1D(%& 72& !:($%1$/& -(3& ('3.2& 2('3!& 1$& '$2& .'$/#'/(&

*"00#$1)2+

E4)(3& %(0".1!-1$/& ,;1$$(3F!& )-("32& GHIJK,CL& MNONP6& Q"'0&

H-"0!;26& '&.1$/#1!)&')&K'!!'*-#!())!&>$!)1)#)(&"4&8(*-$"."/26& :3":"!(%&'!&

'$& '.)(3$')1R(& -1!& 1$$')(& *':'*1)2& )-("32& GHIJK,CL& MNSSP+& &C'3($'&

*"#.%& .('3$& @$/.1!-& 7(*'#!(& !-(& 7(."$/!& )"& '& !:(*1(!& =-1*-& -'!& '& !"#$

%&"%'( ")*&+,+-+.#(/'0+)'( 12345 &7#1.)& 1$)"& 1)!& $(3R"#!& !2!)(06& =-(3('!&

<'))';&*"#.%&.('3$&$(1)-(3&>$#;)')#;&$"3&@$/.1!-&7(*'#!(&-(& 7(."$/!& )"& '&

!:(*1(!&=-1*-6& '.'!6& .'*;!&'& TEU+& &C'3($'& ='!&:3(=13(%& )"& .('3$&'& .'$?

/#'/(& ?&$")&>$#;)')#;&"3&@$/.1!-&"3&'$2&:'3)1*#.'3&.'$/#'/(& 7#)&=-')(R(3&

.'$/#'/(&='!&#!(%&1$&-(3&($R13"$0($)+V&&T'$/#'/(& 1!6& )-(3(4"3(6&:310'31.2&

'$&1$!1%(?"#)&:3"*(!!&7'!(%&"$&)-(&#$4".%1$/&"4&)-(&/($()1*&:")($)1'.+&&8-(&

"#)!1%(?1$&1$!#($*(&"4&)-(&.1$/#1!)1*&($R13"$0($)&!(3R(!&)-(&$(*(!!'326& 7#)&

!(*"$%'326& 4#$*)1"$& "4& :3"R1%1$/& 94#(.9& )"& ;((:& )-(& .'$/#'/(?/($(3')1$/&

/($()1*& 0'*-1$(32&="3;1$/+W&&X(3"0(& Y3#$(3&*'..!& )-1!& )-(& !"#%&"%'( ")$

*&+,+-+.#( ,&66.7-( ,8,-'9( 123::5( GYZ[Q@ZP+& & @R(32& TEU& $((%!& '&

TE,,+&

C'3($'&='!&$")& 101)')1$/& '%#.)!&'$%&7(1$/& 3(1$4"3*(%&4"3&-(3&*"3?

3(*)& 3(!:"$!(!\& !-(& ='!& .('3$1$/& )-(& 3#.(!& 4"3& *"071$1$/& #$1)!& 1$& '& .'$?

/#'/(+&& &8-(&!($)($*(&0#!)&*"$)'1$&'&$"#$&:-3'!(&'$%&'&R(37&:-3'!(+&&8-(&

$"#$& :-3'!(&0#!)& *"$)'1$& '$& '3)1*.(& '$%&'& $"#$+& &8-(& R(37& :-3'!(&0#!)&

*"$)'1$&'&R(37&'$%&'&$"#$&:-3'!(+&&Y2&'::.21$/&)-"!(&R"*'7#.'32&3#.(!6& )-(&

;'7#'!( ,'#-'#)'& 1!& *-#3$(%& "#)+& &Z#.(!&"4& )3'$!4"30')1"$&0'26& )-($6& 7(&

!""#$%&'()%#*$#+,"($-"%'($+()%#*$"%.&*'/""01"
!

!"""%234"567893:4";2<"9"=238>"=9:"859?:"9"89:@A9@5"4B"59438<C""#:>55>D"9"=238>"=9:"
859?:"EB?5"F29:"B:5"89:@A9@5"59438<C"".B;5G5?D"FB"?9345"=238>?5:"FB"H5"I8A5:F8<"
H383:@A98"D"3F"34"H5FF5?"FB"29G5"F25"F;B"89:@A9@54"859?:5>"3:">3II5?5:F"=B:F56F4C""
J25:";5"E5:F3B:5>"F234"FB"K35??5"%?A>59A"B:"B:5"BI"234"G343F4"FB"BA?"F23:L"F9:L"
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/'+$,'+-.'-#$$%"'+$%*$!+($*.%$$"*4$)%$ $3%'&%#(5$$@+$',%#&+'%)B#$'11&*'2"$)3$

%*$ )(#+%)0C$ %"#$(#3)-+$0#'%.&#3$*0$ ,'+-.'-#$'+($(#%#&/)+#$4")2"$0#'%.&#3$

()3%)+-.)3"$ "./'+$ 0&*/$ '+)/',$ 2*//.+)2'%)*+5$ D"'&,#3$ E*28#%%$ ,)3%3$

%"&##$3.2"$(#3)-+$0#'%.&#3$*0$"./'+$,'+-.'-#$F$()31,'2#/#+%9$1&*(.2%)B)%C9$

'+($(.',)%C$*0$1'%%#&+)+-$<ERDVQ!!A5$W"),#$ 6$4'3$'$-&'(.'%#$3%.(#+%$'%$

D*&+#,,$=+)B#&3)%C9$ '$ 2'/1.3$(#7'%#$(#B#,*1#($7#%4##+$D"'&,#3$E*28#%%$

'+($V'&,$B*+$X&)32"9$ 4"*$"'($ 2*+(.2%#($#Y%#+3)B#$ &#3#'&2"$*+$ %"#$ Z,'+F

-.'-#Z$*0$7##3$<[R>$X:6JDE$N\]^A5$E#$"'($()32*B#&#($%"'%$'$7##$2*.,($

2*//.+)2'%#$ %"#$ 3*.&2#$ *0$ 1*,,#+$ %*$ *%"#&$ 7##3$ )+$ %"#$ ")B#$ 7C$ (*)+-$ '$

!$$4,+5$&'-5&%$0+$6)5&'$7.&,8-'9$$$$$$$$$$$$$$$$$$$$$:#
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!"#$%&'#&"&!()*%+%'(,-.& '#&/,'$,&-,%&"#(0%&12&1*'%#-"-'1#&12&-,%&3&'#!'$"-%!&

-,%&!'*%$-'1#&"#!&-,%&#)45%*&12&/'((0%6&'#&7%*21*4'#(&-,%&!()*%+%'(,-&'#+

!'$"-%!&!'6-"#$%& 2*14&-,%&,'8%9&:,"-& '6.& '-&7"66%!&1#&-,%&710"*&$11*!'#"-%6&

12& -,%& 7100%#& 61)*$%9&;1#& <*'6$,& "*()%!& -,"-& -,'6&=0"#()"(%& 12& -,%& 5%%6=&

,"!&-,%&!%6'(#&2%"-)*%&12&!'670"$%4%#-&+&-,%&5%%& $1)0!&=-"0>=&"51)-&-,'#(6&

/,'$,&"*%&#1-&,%*%&"#!&#1/&+&"#!&7*1!)$-'8'-?&+&-,%&5%%&$1)0!&=6"?=&-,'#(6&

/,'$,&,"8%&#%8%*&5%%#&6"'!&5%21*%.&/,%#&'-&('8%6&7*%$'6%&710"*&$11*!'#"-%6&

#%8%*&5%21*%&)6%!&5?&'-6&67%$'%69

! @1$>%--&"*()%!&-,"-&6)$,&$144)#'$"-'1#&5%-/%%#&5%%6&6,1)0!&#1-&

5%&!%6$*'5%!& "6&=0"#()"(%=&A,%#$%&-,%& '#8%*-%!&$144"6&"*1)#!&0"#()"(%&

'#&,'6&-'-0%B9&C-&/"6&7*%+/'*%!&'#-1&-,%&(%#%-'$&$1!%&12&5%%6&+&-,"-& '6.& '-&/"6&

(%#%-'$& #1-&!"#$%(%#%-'$9&:,'6&"*()4%#-& /"6&8'#!'$"-%!&5?& 0"-%*&/1*>&5?&

81#&<*'6$,&,'46%02& 1#&!'"0%$-6&'#&5%%69&D,%#&E1*-,&F4%*'$"#&5%%6&/%*%&

4"-%!& /'-,& G)*17%"#& 5%%6& /'-,& "& !'22%*%#-& =!'"0%$-=.& -,%& 61#6& 12& 5%%6&

$1)0!& #1-& $144)#'$"-%& /'-,& %'-,%*& 7"*%#-.& 6'#$%& -,%'*& =0"#()"(%=& /"6&

614%&$147*14'6%&5%-/%%#&-,%&-/1&!'"0%$-6&H;IE&<JCKL@&MNOPQ9

! C#&4?&'#-*1!)$-1*?&76?$,101(?&-%R-511>.& C&'#$0)!%!&"&211-#1-%& -1&

-,%& -,'*!& !'6-'#()'6,'#(& !%6'(#& 2%"-)*%& 12& ,)4"#& 0"#()"(%& +& !)"0'-?& 12&

7"--%*#'#(& +& /,'$,& 6-"-%!& -,"-& C& !'!#S-& )#!%*6-"#!& -,'6& 2%"-)*%&

HTFJUCEGJ&MNPVQ9W& & C#& -,%& 6%$1#!& %!'-'1#.& C&"!!%!& "& 211-#1-%& -1& -,'6&

211-#1-%.& '#&/,'$,&C&6-"-%!&-,"-&C&,"!&-"0>%!&-1&L,"*0%6&@1$>%--&"51)-&-,'6&

2%"-)*%&"#!&C&6-'00&!'!#S-&)#!%*6-"#!&'-9&X1)S00&5%&,"77?&-1&>#1/&-,"-&C&#1/&

2'#"00?&)#!%*6-"#!&'-9

! Y"#()"(%& '6&"& ,'%*"*$,?& 12& )#'-6&70)6& *)0%6&21*& $145'#'#(& )#'-6&

"-&1#%&0%8%0&-1&$*%"-%&4%"#'#(2)0&)#'-6&"-& -,%&#%R-&0%8%09&Z1*%&7*%$'6%0?.&

0"#()"(%& $1#6'6-6&12& 7,1#%4%6&A*1)(,0?&%[)'8"0%#-& -1&-,%&0%--%*6&12&-,%&

"07,"5%-B.& 41*7,%4%6&A*1)(,0?&%[)'8"0%#-& -1& -,%& /1*!6&'#& -,%& !'$-'1#+

"*?B.& 6%#-%#$%6.& "#!&!'6$1)*6%6.& 70)6&-,%&*)0%6&12&81$"5)0"*?&-1&$145'#%&

7,1#%4%6& '#-1& 41*7,%4%6.& 12& (*"44"*& -1& $145'#%& 41*7,%4%6& '#-1&

!""#$%&"'()&'*"+%",-&'("./'$0)(1"""""""""""""""""""""23

!"""&4"56789:";<="7>787<??4"@9::7A756B"+5C8D99E";:785:="<:5"=FGG9=56"89"E>9;"
5H5:48@7>I"<D9F8"8@57:"=FDJ5K8B",9;5H5:L"@5"E7>6?4"G5:M78856"M5"89"7>K?F65"8@5"
A998>985L"9>"8@5"I:9F>6="8@<8"8@7="85C8D99E";:785:";<="<>"5CK5G879>B
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!"#$"#%"!&'(#)'*+',*-.%'$*'%*/0.#"'!"#$"#%"!'.#$*').!%*12!"!'3!""'4.-12"'

56789:'''

! ;<1!' ,(#-1(-"' <(!' !"/(#$.%' 21,"!&' =<.%<' ,.#>' .$' $*' $<"' *0?"%$.@"''

=*2,)&' A,1!'$<*!"'!B#$(%$.%(,'21,"!&'=<.%<',.#>' .$!'","/"#$!'$*-"$<"29' ';<.!'

)1(,.$B' *+' +1#%$.*#.#-' .!' 1#.C1"' $*' <1/(#' %*//1#.%($.*#9' D1/0"2$*'

E($12(#('/(>"!'$<.!'A*.#$' /*2"' %*#%2"$"' 0B')"!%2.0.#-' (' ).(,*-1"'=.$<'

<.!'%($'FEG;HIGJG'K'LGIMNGO9''J*2/(,,B'$<"' %($' !(B!'P/"*=Q '(#)'

<"' +"")!' .$9' ';<"B' %*//1#.%($"9' 'D"' <(!' +*2-*$$"#' $*' -"$' $<"' %($' +**)9''

PE"*=Q '#*'+**)9'PE"*=Q '#*'+**)9''R.$<'.$S!'$<.2)'PE"*=Q&' $<"'%($'%(#S$'

!(B' PTS@"' !(.)' UE"*=S'$=*' $./"!'0"+*2"' (#)' !$.,,' #*' +**)Q9' ';<"B' %(#S$'

%*//1#.%($"' (0*1$' %*//1#.%($.*#9' ';<"B'0*$<'>#*=' $<"' !"/(#$.%' 21,"!'

01$'*#,B'E($12(#('>#*=!'$<"' !B#$(%$.%'21,"!9' 'T#'V<(A$"2'77&'="'=.,,').!6

%1!!' $<"' $=*').!$.#%$' (2"(!'*+' $<"' 02(.#' 2"!A*#!.0,"&' 2"!A"%$.@",B&' +*2' $<"'

!"/(#$.%'(#)'!B#$(%$.%'(!A"%$!'*+',(#-1(-"9

phonemes (letters)

morphemes (words)

sentences

discourses

vocabulary

grammar

logic

UNIT RULES

!"#$%&'()*''''

+"&%,%-+"-,.'/0%$-0$%&'1!'.,2#$,#&

!""#$%&"'()&'*"+%",-&'("./'$0)(1"""""""""""""""""""""2!

3""")"456"789:;<=67">?@5:4?"A<?8?"B4"C9A"D?8E?@A"D<9C?F?G;85D<?F?"@988?4D9CG
H?C@?"5CH"A<?8?"58?"49F?"F98D<?F?4"G"A<?"4F5==?4A"=BC;:B4AB@":CBA"I<B@<"<54"
F?5CBC;"9E"BA4"9IC"G"I<B@<"58?"C9A"I98H4J"#98"?K5FD=?"7?H7"5A"A<?"?CH"9E"5"L?8>"
F?5C4"D54A"A?C4?J
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!"#$!!%&'()&(*!&'+!,)-&'!
!!'&.)/*!0!1.*2*'!34'5*/

! !"#$#%&'(%)#*& +*#,& -.& (%&/0%"*#123& +*14-1"#4&5*06&/78(22& 9%(:

$#*;("<3&,#%"&"0&/=>&"0&;"-4<&,("?&@016&A?06;)<3& 1%4&(;&%0,&1&.*05#;;0*&

1"& B1*$1*4& 9%($#*;("<C& &D770*4(%+& "0&!"#$&%&'&(")$3& ?#&,1;&0%#& 05& "?#&

EFF&60;"&(6.0*"1%"&.#0.2#&(%&"?#&,0*24&(%&GFFHC&&B#&?1;&%0&40-I"&*#"1(%#4&

?(;&.217#&,("?&"?#& .-I2(71"(0%&05&!*$+,-.//+0/+!*0.'*-+(%&GFFJC&&>?#&"("2#;&

05&!$#&05&?(;&*#7#%"&I00);&1*#& 2(;"#4&(%&K(+-*#&L:GC& &D;&<0-&71%&;##&?#&?1;&

I##%&12"#*%1"(%+&I#",##%&I00);&0%&21%+-1+#&1%4&I00);&0%&?-61%&%1"-*#C&&

>?#&!5"?&I00)&:&!*$+,-.//+0/+!*0.'*-& :&70-24&I#&70%;(4#*#4&1;&"?#&70%72-:

;(0%&05&1& "*(20+<&0%&I0"?&?(;& 21%+-1+#& 1%4&?-61%&%1"-*#& ;#*(#;3& (%&,?(7?&

?#&1*+-#;3& 1;&"?#&;-I"("2#&"#22;&-;3& "?1"&1&)'.&'$+ "2+&+3")405+")-0+6.#&)+

7&-.8$C

THE LANGUAGE INSTINCT
(1994)

WORDS AND RULES:
THE INGREDIENTS 
OF LANGUAGE 
(1999)

HOW THE MIND WORKS
(1997)

THE BLANK SLATE:
THE MODERN DENIAL 
OF HUMAN NATURE 
(2002)

THE STUFF OF THOUGHT:
LANGUAGE AS A WINDOW INTO HUMAN NATURE 

(2007)

!"#$%&'()*'''''!"+&',--./',0'/1&+&2'3"2.&%

! K(*;"3& 1&,0*4&1I0-"&605+!*$+%")4+30892&M'=@NOP&EQQJRC&!-7?&1&

"("2#&61<&I#&.*#61"-*#&1%4&.*#;-6."-0-;&I-"& ("& (;&%0&20%+#*&.*#.0;"#*0-;C&

O$02-"(0%1*<&.;<7?020+(;";3& 2()#&'(%)#*3& 1*#& "*1%;50*6(%+&61%<&6<;"#*(#;&

05&6(%4&(%"0&6#*#&.*0I2#6;C&D;&1&7?(243&=&,1;&144(7"#4&"0&S(+;1,&.-TT2#;C&=&

,0-24&;"1*"&,("?&"?#&0-"#*&#4+#&1%4&,0*)&(%,1*4&5*16#&I<&5*16#C&D770*4:

(%+&"0&'(%)#*3&"?#&0-"#*&I0*4#*&05&"?#&S(+;1,&.-TT2#&05&6(%4&(;&"?#&.*(%7(.2#&

05&%1"-*12&;#2#7"(0%&1%4&"?#&%#U"&I0*4#*&(;&"?#&70%7#."&05&"?#&%#*$0-;&;<;:

"#6&1;&1&"002&50*&.*07#;;(%+&(%50*61"(0%&"0&#%1I2#&-;&"0&;-*$($#&V;##&K(+-*#&

L:WXC

"!!6/7-!&'4-&%!.7!,)-&'!8+&/94':!!!!!!!!!!!!!!!!!!!!!;<
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! !"#$%&'()*#+,-# !#./00#'*)1)"(#(%)# (%)2*3#24#5&*1%&00#5678%&"#(%&(#

9):/&#9&3#;)1(#;)#62"1/:)*):#&1#)<()"1/2"1#24# (%)#")*=281#131()9>##?%/1#

'*2=/:)1#&#(%/*:#;2*:)*#(2#28*#@/A1&.#'8BB0)># #!"#&#'*)=/281#;22C#D#!"#$%&

'()*"(+",-.$/# EFGHI!JKH#L,,LM#D#!#&*A8)# (%&(# (%)#N/A#O(2*3#24#%/1(2*/D

6&0#(/9)# /1#(%)#62D)=208(/2"#24#(%)#')*12"#&":#9):/&#&1#)<()"1/2"1#24# (%)#

")*=281#131()9>##P)#&*)#;2*"#./(%#&#9)&"1#24#1(2*/"A#/"42*9&(/2"#Q9)9D

2*3R#&":#&#9)&"1#24#(*&"19/((/"A#/"42*9&(/2"#Q1'))6%R>##?%/1#4/*1(#A)")*&D

(/2"#24#9):/&#.&1#&:)S8&()#42*#&#%8"()*DA&(%)*)*##126/)(3>##T2.)=)*

NATURAL SELECTION

NERVOUS SYSTEM AS INFORMATION-PROCESSING TOOL

MEDIA AS EXTENSIONS OF NERVOUS SYSTEM

BIOLOGY

PSYCHOLOGY

MEDIA STUDIES

#

!"#$%&'()*''+,-'.+&'/"01'-,%23
4-567'6789:;'89<'8=>?>@5A;'6>'36ABA9'C59:ADE

28*#/"=)"(/2"1#24#&"#&A*/680(8*&0# 126/)(3-#&"#/":81(*/&0#126/)(3-# &":#"2.# &"#

/"42*9&(/2"#126/)(3-# *)S8/*):#62**)0&():#/"=)"(/2"1#24#9):/&#(2#)<()":#28*#

")*=281# 131()91># #P)#%&:# (2#1(2*)# /"42*9&(/2"#28(1/:)# 28*# ;2:/)1# QU*/"(#

&":# V/09# D# 1)62":# A)")*&(/2"R-# (*&"19/(# /"42*9&(/2"# 28(1/:)# 28*# ;2:/)1#

Q?)0)'%2")# &":#?)0)=/1/2"#D#(%/*:#A)")*&(/2"R#&":#;2(%#1(2*)# &":#(*&"19/(#

/"42*9&(/2"#28(1/:)# 28*#;2:/)1# Q580(/9):/&# &":#!"()*")(# D# 428*(%#A)")*&D

(/2"R># # !4# !#9&3# ;)# 12# /992:)1(# &1# (2# '0&6)#931)04# /"# (%)# :/1(/"A8/1%):#

629'&"3#24#I&*./"-# U/"C)*-#&":#5678%&"-# (%/1#'*2=/:)1#&#428*(%#4*&9)#/"#

(%)# @/AD1&.#'8BB0)#'*)1)"():#/"#V/A8*)#WDX># #?%/1#/1#&(#0)&1(# '&*(#24#(%)#&"D

1.)*# (2# (%)#!"##"$%&'"(")*+# :)16*/;):# &;2=)># #?%)# (*&"1/(/2"# (2# (%21)#

92*)#629'0)<#126/)(/)1#.&1#)"&;0):#;3#81/"A#9):/&#(2#)<()":#28*#")*=281#

131()91>

!""#$%&"'()&'*"+%",-&'("./'$0)(1"""""""""""""""""""""22
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! !"#$%&'( )(*$+&(),$-.(!"#$%&'()$*&'+#,$!"#$-./#0($1#(2'&$.3$456

7'($8'+50#( /012345(677689( (:;<=( &">)=.).<%?( #+<.<@-"( $A( .;"( )+?-B"%.(

.;).( .;"( B<%&( #)%( ,"( -="A-CCD( #$%=<&"+"&( )=( )( ,C)%E( =C)."( &"=.+$D=( .;"((

!.)%&)+&(!$#<)C( !#<"%#"(F$&"C( G!!!FH'( *;<#;(;)=(&$B<%)."&( .;"(!$#<)C(

!#<"%#"=(.<CC( +"#"%.CD9(:;<=(B$&"C()==-B"=(.;).(.;"(B<%&().(,<+.;(<=()(,C)%E(

=C)."( G.),-C)( +)=)H( $%( *;<#;( #-C.-+"( *+<."=9( (0<%E"+( )+?-"=(#$%><%#<%?CD(

.;).(D$-+(.),-C)(*)=(A)+(A+$B(+)=)'()%&(&$#-B"%.=(<%(&".)<C(.;"(I+$#"==(,D(

*;<#;(D$-+(B<%&(<=()(B"&<-B(=;)I"&(,D(.;"(I)=.("JI"+<"%#"($A($-+(=I"#<"=(

)%&(<.(<%(.-+%(=;)I"=(.;"(#$%."%.()==<B<C)."&(A+$B(D$-+(#-C.-+"9(

! :;<+&'( )(*$+&(),$-.(!"#$*+533$.3$!".59"+,$:'(95'9#$';$'$<2(/.=$

2(+.$457'($8'+50#$/012345(677K89( (L)><%?(&"=.+$D"&(.;"(!!!F'( 0<%E"+(

<=($,C<?"&(.$(I+$><&"(;<=(#$%#"I.($A(;-B)%(%).-+"()=()(,)=<=(A$+()%()C."+%)M

.<>"(!$#<)C(!#<"%#"(F$&"C9((L)><%?(?")+"&(-I(*<.;(.*$(I+"><$-=(,$$E=($%(

C)%?-)?"( M(!"#$:'(95'9#$>(;+2(?+( /012345(NOOP8()%&(<.0/;$'(/$@5&#;,$

!"#$ >(90#/2#(+;$.3$ :'(95'9#$ /012345( NOOO8'( ;"( <=( %$*( +")&D( .$( C$$E(

.;+$-?;( .;"(*<%&$*($A(C)%?-)?"( <%.$( ;-B)%( %).-+"9( (Q;).(&$"=(;"( =""R((

1%(!"#.<$%(69N'( *"( C")+%"&(.;).( .;"( %"+>$-=(=D=."B(B"&<)."=(,".*""%( .;"(

<%."+%)C()%&("J."+%)C("%><+$%B"%.=(.$("%),C"(-=(.$(=-+><>"(,D()II+$)#;<%?(

.;<%?=(*;<#;( )+"( ?$$&( A$+( -=()%&( )>$<&<%?( .;<%?=(*;<#;()+"( ,)&( A$+(-=9((

L$*">"+(C)%?-)?"(="+>"=()=()(B"&<).$+(,".*""%($-+(<%."+%)C( )%&("J."+%)C(

"%><+$%B"%.=(.$(%$.(B"+"CD(=-+><>"(,-.(.$(.;+<>"9((Q"()+"(.;-=(),C"(.$(=).M

<=AD(%$.($%CD($-+(,<$C$?<#)C(%""&='( )=()+?-"&(,D(,";)><$+<=.='( ,-.()C=$($-+(

=$#<$C$?<#)C()%&(I=D#;$C$?<#)C(%""&='()=()+?-"&(,D(;-B)%<=.=9(

! Q"( )+"(%).-+)CM,$+%(=#<"%.<=.=9( (!#<"%#"( <%>$C>"=($,="+>).<$%( )%&(

+")=$%9( (4>"+D( C)%?-)?"( #$%.)<%=(.;"( #$%#"I.=($A( .<B"( )%&( =I)#"'( #)-="(

)%&("AA"#.'( )=(.;"(,)=<=(A$+($,="+>).<$%9(A!"#$72(/$2;(B+$'$C&'()$;&'+#D$C5+$2+$

2;(B+$'($.E#0;+533#/$!&2(9$?'C2(#+$#2+"#0F(GS$%);(T";+"+H9( (1.(&$"=(%$.(#$%M

.)<%(<%%)."( <&")=($A(L-C)(L$$I=()%&(<0;$%"='( ,-.($A(.<B"()%&(=I)#"'( #)-="(

)%&("AA"#.( =<%#"(.;$="()+"(.;"(,)=<#(&<B"%=<$%=($A(.;"(I;D=<#)C(*$+C&9( (1%(

U;)I."+(V'(*"(*<CC(&<=#$>"+(.;).(">"+D(C)%?-)?"(;)=()CC( .;"(C$?<#)C($I"+)M

.$+=(M(<A(M.;"%'( "<.;"+(M($+'( ".#9(M(+"@-<+"&(A$+(C$?<#9( (:;).(<='( C)%?-)?"(#$%M

.)<%=(.;"(B")%=(A$+(+")=$%9((

! T)%?-)?"( C<%E=($-+( $-."+(*$+C&( G$,W"#.<>"(*$+C&H( )%&( $-+( <%%"+(

*$+C&(G=-,W"#.<>"(B)IH9((!<%#"(.;"(,+)<%(<=(I)+.($A(.;"($,W"#.<>"(*$+C&'( <.(

<=(%$.(=-+I+<=<%?(.;"%(.;).( <.(;)=(.;"(=)B"(,)=<#( =.+-#.-+"()=(.;"($,W"#.<>"(

*$+C&()%&(.;).(.;"(B<%&'( *;<#;("B"+?"=(A+$B( .;"(,+)<%'( I+$&-#"=()(=-,M

W"#.<>"( B)I( .;).( <=( <=$B$+I;<#( *<.;( .;).( $,W"#.<>"( *$+C&'( )%&( .;-=( "%M

),C"=( -=(I$."%.<)CCD( .$(#+")."( )%()##-+)."( =-,W"#.<>"(B)I($A( <.9( (Q"( )+"(
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PRIMARY PERIOD

SECONDARY PERIOD

TERTIARY PERIOD

QUATERNARY PERIOD
PLEISTOCENE ERA (1,800,000 - 10,000 years ago)
HOLOCENE ERA (10,000 years ago - present)
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ONE DIMENSION WORD-PROCESSING THE STRING

Blah blah blah blah blah blah blah blah blah blah blah blah blah blah blah blah

TWO DIMENSIONS IDEA-PROCESSING THE TREE

BLAH

Blah 1 Blah 2 Blah 3

blah 1.1 blah 3.3blah 3.2blah 3.1blah 1.2 blah 1.3 blah 1.4 blah 2.1 blah 2.2

THREE DIMENSIONS MULTIMEDIA THE WEB

#

$

%
* blah

** blah

blah

blah blah 3.1

blah 1.2

blah blah
blah

blah
blah
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subjective map

NODE 1 NODE 2LINK

concept 1 concept 2

KNOWLEDGE
semantic

association

multimedia
card 1 card 2

STACK
button

objective world
computer 1 computer 2

INFORMATICS
telecomm-
unications
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D7/),%(,6/%&5%2/2&),%("-+%#'7&*7/+%.%+()-$(-)/%#'%("/%*&!/)%3).#'%;%%

("/% "#66&$.26-+<% ("/% 6-(.2/'<% .'4% ("/% .2,:4.*.% .)/% #'7&*7/4% )/+6/$;

(#7/*,% #'% *&':;(/)2<% 6)&$/4-).*<% .'4% /6#+&4#$%2/2&),% @+//% E#:-)/% FF;GB0%%

?"#+%*&!/)%3).#'%#+%.% 6)#2#(#7/% *.,/)%&5%&-)%3).#'%!"#$"%!/%+".)/%!#("%.**%

2.22.*+0% %?"-+%2/2&),%".+%3//'%.% 5-'$(#&'% &5% &-)% +6/$#/+%5&)% .% 7/),%

*&':% (#2/0%%?"/)/%#+%2-$"% (.*H%.3&-(% ("/%/7&*-(#&'.),%5-'$(#&'%&5% +6//$"<%

.+%("/%/++/'(#.*%4#55/)/'$/%3/(!//'%-+%.'4%("/%&("/)%.'#2.*+0% %I&!/7/)<% #(%

!&-*4% 3/% &5% *#((*/% 7.*-/% #5% '&(% $&23#'/4% !#("%2/2&),<% !"#$"%!/% +".)/%

!#("%&("/)%.'#2.*+0% %J/2&),%/'.3*/+%-+% (&%3/'/!(% 5)&2%&-)%&!'%/86/)#;

/'$/<% !"/)/.+%2/2&),;.'4;+6//$"%/'.3*/+%-+%(&%3/'/!(% 5)&2%("/%/86/)#;

/'$/%&5%&("/)+0% %K/%4#55/)%5)&2%("/% &("/)%.'#2.*+%'&(% +&%2-$"%3/$.-+/%&5%

*/.)'#':%3-(%3/$.-+/%&5%(/.$"#':0%%I&!/7/)<%!/%.)/%'&(%+/6.).(/4%5)&2%&-)%

.'#2.*% 6.+(0% %C-)%&*4%3).#'%+(#**% 6*.,+%.% )&*/0% %L'4//4%("/)/% #+%2-$"%2&)/%

().5!$% 5)&2% ("/%&*4%3).#'%(&%("/%'/!%3).#'%(".'%5)&2% ("/%'/!% 3).#'% (&%("/%

&*4%3).#'0%%K/%)/2.#'%!#)/4%5&)%/2&(#&'%).("/)%(".'%5&)%)/.+&'0

I/*/'%M/**/)% )/6&)(/4%#'%"/)%.-(&3#&:).6",%(".(<%!"/'%"/)%(/.$"/)%

N''%1-**#7.'%6&-)/4%!.(/)%#'(&%&'/%&5%("/%".'4+%.'4%!)&(/%=!.(/)> %&'%("/%

&("/)%".'4<% +"/%+-44/'*,%)/.*#O/4%(".(%("/%!&)4%=!.(/)> %)/6)/+/'(/4%!.(/)%

PMDQQDRS0%%?".(% #+<% (".(% +&2/("#':%$.'%3/% .%+,23&*% 5&)% +&2/("#':%/*+/0%%

1"/% )-+"/4% .)&-'4% 4/2.'4#':% ("/% +,23&*+% 5&)% 5.2#*#.)% &3T/$(+0% % ?"#+%

/-)/H.%2&2/'(%!.+%("/%3/:#''#':%&5%.%6)&$/++%!"#$"%().'+5&)2/4%.%3*#'4%

.'4%4/.5%$"#*4%#'(&%.%$&26/(/'(%.'4%+$"&*.)*,%!&2.'0%%?"/)/%!.+%.%+#2#*.)%

2&2/'(% #'% ("/% 4/7/*&62/'(% &5% &-)% +6/$#/+<% !"/'% +,23&*#O.(#&'% *#'H/4%

2/2&),% (&% +6//$"0% %A/)".6+% ("/%U#:%U.':%&5% ("/% U).#'% ".4%2&)/% (&% 4&%

!#("% ("/% 2/):#':% &5% 2/2&),% .'4% +6//$"% (".'% !#("% ("/% .$9-#+#(#&'% &5%

+6//$"%#(+/*50

%!
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!"#$%&%'(#)* +,')-&%'(#".* &/+'".* $+01"%2+0* &/+* 3"'1+00* #0* 4"#$-#)5**

6'7+,+"8* 0'9+* +,')-&%'(#".* &/+'"%0&0*0-44+0&* &/#&* %&* 9#.* 0'9+&%9+0* 2+*

0-$$+(8*#($*1%&+*&/+*:%4*:#(4*';*&/+*:"#%(*#0*#*3"%9+*+<#93)+*=>?@ABC5**

!/%0*$+2#&+8*7/%90%1#)).*$+01"%2+$*#0*!"#$%&'#()*+),-!!./*,+"0-0*!"#$%&'#()

*+)0!-1/2)*1'-)$*2+*"+0'),+$*2.*&/+*#"4-9+(&*&/#&*&/+*;'"9#&%'(*';*9'$-)+0*

%0*4"#$-#)*2-&*&/+* )%(D%(4*';*9'$-)+0*1'-)$*2+* 0-$$+(5**E&F0*,+".*-()%D+).*

&/#&*#*9'$-)+*;'"*03++1/*'"*#*9'$-)+* ;'"*9+9'".*1'-)$*0-$$+().*#33+#"*

2-&*%&*%0*3'00%2)+*&/#&*&/+*9+"4%(4*';*&/'0+*9'$-)+0*1'-)$*2+*0-$$+(5!!!

G+9'".*H/'7+,+"*(#&-"+*$+0%4(0*%&I*%0*&/+* ;'-($#&%'(*';*#))*9+$%#*

H/'7+,+"*7+* $+0%4(* &/+9I5*!/%0*3"%9#1.*';*9+9'".* %0*"+1'4(%J+$* ;"'9*

#(1%+(&*9.&/')'4.*&'*9'$+"(*9+$%1%(+5**E(*>"++D*9.&/')'4.8*G(+9'0.(+*

H3!3#-+I*7#0* &/+*9'&/+"* ';* &/+* (%(+*9-0+0K* L)%'* H4'/&#-+I8* G+)3'9+(+*

H&-56!7+I8* *!/#)%#**H,#3!7+I8*L#))%'3+*H4!-#',).#!3/I8*@"#(%#*H5/&-#(#3+I8*

M-&+"3+* H3%/',I8* N')./.9(%#* H0'(4* #($* '"#&'".I8* M"#&'* H$#"!) 5(7) 35-8

-'56!I8* #($*!+"30%1/'"+* H75(,!I5* *!/'0+* 9-0+0*7+"+* &/+* O9+$%#O*';* &/#&*

&%9+5* 6'7+,+"8* G(+9'0.(+* %0* 0&%))* &/+* 9'&/+"* H'"* 4"#($9'&/+"PI* ';*

!++,++8* !+)+3/'('8* G-)&%9+$%#8* E(&+"(+&+* H'"*7/#&+,+"*7+*$+1%$+* &'* 1#))*

'-"*9'$+"(*9-0+0I5* *G'$+"(*9+$%1%(+* "+1'4(%J+0*Q)J/+%9+"F0*$%0+#0+*#0*

#* $%0'"$+"* ';* 9+9'".* 7/%1/* $+0&"'.0* &/+* ,+".* %$+(&%&.* ';* &/+* 3#&%+(&5**

R+)#&%,+0*';*Q)J/+%9+"*3#&%+(&0*#"+*/'""%!+$*#0*&/+.*7#&1/*&/+*3+"0'(*&/+.*

/#,+* D('7(*#($* )',+$*4"#$-#)).*$%0#33+#"* +,+(*&/'-4/* &/+%"* 2'$%+0*#"+*

0&%))*/+"+5

S'*9#&&+"*/'7*0'3/%0&%1#&+$*'-"*9+$%#*2+1'9+08*%&* %0*%93'"&#(&*&'*

"+9+92+"*&/#&* %&* #))* "+0&0*'(*&/+*;'-($#&%'(*';*G+9'".*#($*T3++1/5* *E&* %0*

9+"+).*#(*+<&+(0%'(*';*&/+*1'99-(%1#&%'(*0.0&+9*1"+#&+$*2.*(#&-"+5**U%&/*

&/+*;'-"&/*4+(+"#&%'(*';*G-)&%9+$%#*#($*E(&+"(+&8*7+*/#,+*!(#)).*1"+#&+$*#*

0.0&+9* %(*7/%1/* &/+* 0&'"#4+* #($* &/+* &"#(09%00%'(* ';* %(;'"9#&%'(* %0*%(&+V

4"#&+$*7%&/%(* #* 0%(4)+* 0.0&+95* *6'7+,+"8* 7+* #"+* 0%93).*3)#4%#"%J%(4* (#V

&-"+8* 7/%1/* %(&+4"#&+$* &/+* 0&'"#4+* ';* %(;'"9#&%'(* HG+9'".I* 7%&/* &/+*

&"#(09%00%'(* ';* %(;'"9#&%'(* HT3++1/I5* * !/+* ;#1&* &/#&* N+(!+)$* ;'-($* #*

9+9'".* 1+(&"+* (+#"* &/+* 03++1/* 1+(&"+* 0-44+0&0*&/#&*G'&/+"*S#&-"+* /#0*

$+,%0+$*0'9+* %(4+(%'-0*%(&+4"#&+$*9+9'".V#($V03++1/*0.0&+9* &'*3"',%$+*

-0*7%&/* '-"*!"0&* 4+(+"#&%'(* ';* 9+$%#* &'* 0&'"+* #($* &"#(09%&* %(;'"9#&%'(5**

U+*$'(F&*.+&*D('7*/'7*0/+*$'+0*%&5**!/+*0+#"1/*1'(&%(-+05
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!!"#$$%&'(')&*+($%+,&,$'-$,.//*0

$$$$$!"#$%!&'#%()*!$+,-.(!/'$/!0'123+.4!2.$+4!/#!(5.$)!(#!.66#+/2.((2*!7.8

0$-(.! /'.*! $+.! 7#+4! 91/'! $! 2$4,-$,.! $0:-1(1/1#4! 3.;10.! <=>?@A! !B'.!

5'*(1#2#,10$2! (/+-0/-+.! 0#++.(5#4314,! /#! /'1(! '*5#/'./10$2! 0#4(/+-0/! '$(!

4#/!7..4!13.4/1!.3A!!C#9.;.+!/'.!.%51+10$2! .;13.40.!6#+!(-0'!$!3.;10.!1(!

(#!#;.+9'.2%14,!/'$/!/'.+.!%-(/!7.! (#%.! (/+-0/-+.!<#+D!%#+.!21).2*D! (#%.!

(*(/.%!#6!(/+-0/-+.(@!9'10'!0#++.(5#43(!/#!/'1(!0#40.5/A!!E$F#+!0$4313$/.(!

$+.! /9#!$+.$(!#6!/'.! 7+$14!9'10'!'$;.! 2#4,!7..4! 13.4/1!.3!91/'!(5..0'!8!

!"#$%&'(%")%!$43!*)"+,$-).'(%")%D! 4$%.3!14!'#4#+D! +.(5.0/1;.2*D!#6!G$-2!

H+#0$! $43!I$+2!J.+410).!9'#! 2#0$/.3!/'#(.!$+.$(A!B'.*! 2#0$/.3!/'.%!7*!

!4314,!0#4(1(/.4/D! 31(/140/1;.! (5..0'! $7.++$/1#4(!14! 5$/1.4/(!91/'! 3$%$,.!

/#!/'.1+!+.(5.0/1;.!$+.$(A! !H+#0$! 6#-43!/'$/!'1(!5$/1.4/(!.K'171/.3!(2#9D! 2$8

7#+.3D! 5##+2*!$+/10-2$/.3!(5..0'A!!J.+410).! 6#-43!/'$/!'1(!5$/1.4/(!.K'178

1/.3!"-13!(5..0'!7-/!1/!313!4#/!%$).!$4*!(.4(.A! !&#4(13.+$72.!+.(.$+0'!'$(!

13.4/1!.3! H+#0$L(! $+.$! 91/'! (*4/$0/10(! !</'$/! 1(D! /'.! 14/.+4$2! (/+-0/-+.! #6!

2$4,-$,.@! $43!J.+410).L(! $+.$! 91/'! (.%$4/10(! M/'$/! 1(D! 91/'! /'.!.K/.+4$2!!

214)!#6!2$4,-$,.! /#!%.$414,@! NOPQRSTA! !B'#(.! /9#!$+.$(!$+.! 214).3!7*!$!

(/+-0/-+.! 0$22.3! /'.! %"$/%0)( 1%'$,$/2/'! $43! /'.! 0-//14,! #6! /'1(! (/+-0/-+.!

5+#3-0.(! 5+.310/$72.! 214,-1(/10! 31(#+3.+(A! !G$/1.4/(! $+.! -4$72.! /#! +.5.$/!

9'$/! 1(! ($13! /#! /'.%! 8! 140#%14,! 9#+3(! /#! /'.!J.+410).! $+.$! 0$44#/! 7.!

5$((.3!#4!/#!/'.!H+#0$!$+.$! /#!7.!$+/10-2$/.3A! !B'1(!9'#2.!(*(/.%!#6!(/+-08

/-+.(!1(! 2#0$/.3! 14! /'.! /.%5#+$2! 2#7.! #4! /'.! 2.6/! '.%1(5'.+.! #6! /'.! 7+$14!

<(..!S1,-+.!UU8V@A

! E$5(!#6!/'.! 7+$14!('#914,!/'.! 2#0$/1#4!#6! /'#(.!;$+1#-(!%#3-2.(!

$+.! (-5.+!01$22*!(1%12$+!/#! /'.!%$5(!0+.$/.3!7*!5'+.4#2#,1(/(! <(..! S1,-+.!

UU8W@A! !G.#52.! 9#+)14,! 14! /'1(! 3#%$14! $+.! 9'1%(10$22*! 0$22.3! /'.! ".9!

G'+.4#2#,1(/(A! !C#9.;.+D! /'.1+!4.9! %$5(!$+.! 3+$%$/10$22*!3166.+.4/! 6+#%!

/'#(.!#23!%$5(A! !G'+.4#2#,1(/(!$+71/+$+12*!52$0.3! 2$4,-$,.!7.2#9! /'.!.*.D!

91/'#-/! $4*! .%51+10$2! F-(/1!0$/1#4!6#+! /'1(!:-$14/! 2#0$/1#4X!9'.+.$(!".9!

G'+.4#2#,1(/(!52$0.! 2$4,-$,.! 14! /'.! /.%5#+$2! 2#7.!#6! /'.! 2.6/! '.%1(5'.+.!

#6!/'.!0.+.7+$2!0#+/.K!7.0$-(.!3$%$,.!/#!/'1(!$+.$! +.(-2/!14!3.!01.401.(!14!

2$4,-$,.A! G'+.4#2#,1(/(! 7$(.3! /'.1+! 52$0.%.4/! #6! 6-40/1#4(! #4! +.$314,!

7-%5(!#4!/'.!()-22!9'10'!'$;.!4#!2#,10$2!+.2$/1#4('15!/#!$4*!7-%5(!14!/'.!

7+$14!7.2#9X!9'.+.$(!".9! G'+.4#2#,1(/(!31+.0/2*!.K52#+.!/'.! +.2$/1#4('15!

7./9..4!/'.!6-40/1#4(!$43!(/+-0/-+.(!14!/'.!7+$14!7.2#9A!

!!$$%&'(')1$2$30/$(/4/($%/('5$$$$$$$$$$$$$$$$$$$$$$$$$$$!67!
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!"#$%&'(()*''+,%&-./.#0'1,2%3'

! !"#$%&'&()*+*,"-.,%&,+"$&#$+)/-',0#-1$2&#3,+&,+)$,+&($+"$#,+"$)#,*$+,

&0,/-+$(&#)$*4,2"$#$-*,+"$,5$2,!"#$%&'&()*+*,-#$,(6).$.,78, +"$, +"$&#8,&0,

$9&'6+)&%:, ,;+,)*,%&,*6#<#)*$,+"$%,+"-+,+"$#$,)*,-%,-#$-,.$9&+$.,+&,*6/",-,<#$=

/)*$, 06%/+)&%,-*,#$/&(%)+)&%,&0, 0-/$*:, ,>&/)-', -%)1-'*,%$$.,+&,3%&2,2"&?*,

0#)$%.,-%.,2"&@*,0&$:, ,;+,)*,%&,*6#<#)*$A, )%,#$-.)%(,-,%$2*<-<$#,+")*,1&#%=

)%(A, +&,!%.,+"-+, +#6*+, )*,#$'-+$., +&,+"$, *$/#$+)&%,&0,-, <-#+)/6'-#, /"$1)/-',=,

+"$, &B8+&/)%, "&#1&%$, )*, +"$, 7)&'&()/-', 7-*)*, &0, +#6*+, CDEFFGFH:, ,>&/)-',

-%)1-'*,%$$.,+&,+#6*+,&%$,-%&+"$#:, ,;+,)*,%&,*6#<#)*$,&%,#$-.)%(,18,%$2*<-=

<$#,I5J,.-8,+&,!%.,+"-+,)+,)*,06'',&0,(&**)<:,,>&/)-',-%)1-'*,%$$.,(&**)<,)%,

&#.$#, +&,($+, #).,&0,1$17$#*,&0,+"$, (#&6<,2"&,-#$, %&+, +#6*+2&#+"8:, ,K"6*,

""!!#$%&%'(!)!*+,!&,-,&!#,&%.!!!!!!!!!!!!!!!!!!!!!!!!!!!"/0'
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!"#$%&'#()*+,-.+/0#$#1+,-*#"'2!., ), 3*)4!5#*6, 3#*, %(2!*.&)(2'(1,50'/0,

4#2%$!.,/)(,7!,!8-!/&!2,&#,7!,3#%(2,'(,&0!,7*)'(9

,,

! :'(/!,&0!,!*.&,1!(!*)&'#(,#3,4!2'),;,<!4#*+,)(2,:-!!/0,;,/#4!.,

&#,%.,/#4-$'4!(&.,#3,&0!,-*#/!..,#3,7'#$#1'/)$,!"#$%&'#(=, &0!+,4%.&,7!,*!->

*!.!(&!2, .#4!50!*!, '(, &0!, (!*"#%.,.+.&!49, ,?#5!"!*=, &0!, .!/#(2=, &0'*2=,

)(2, 3#%*&0, 1!(!*)&'#(., /#4!, &#, %., /#4-$'4!(&., #3, /%$&%*)$, !"#$%&'#(9,,

@0#%10,&0!,/#(&!(&,#3,50)&,5!,)/A%'*!,3*#4,#%*,/%$&%*!,4%.&,7!,.#4!0#5,

*!-*!.!(&!2, '(, &0!, (!*"#%.,.+.&!4=, &0!*!, '.,(#, *!).#(, &#,)..%4!, &0)&, &0!,

&##$.,3#*,.&#*'(1,)(2,&*)(.4'&&'(1,&0'.,/#(&!(&,0)"!,)(+,7'#$#1'/)$,7).'.9,,

! @0)&,'.,-!*0)-.,50+,&0!,7'#$#1'/)$,7).'.,#3,!"#$%&'(,5).,(#&, /#(>

.'2!*!2=, )(2, &0%., 2'./#"!*!2=, %(&'$, *!/!(&$+9, B(!, "!*.'#(, #3, 2+.$!8'), '.,

/)%.!2,7+, ),4'..'(1, $'(6,7!&5!!(,C*#/)D.,)*!), )(2,E!*('/6!D.,)*!), )(2,

&0%., &0!, 2+.$!8'/, /)(D&, %(2!*.&)(2, )(2, )*&'/%$)&!, $)(1%)1!, )&, &0!, .)4!,

&'4!9,,@0)&,'.,50+,E'$$')4,F)$"'(,5).,.#,.%*-*'.!2,50!(,0!,3#%(2,&0)&,0'.,

3)&0!*,/#%$2,(#, $#(1!*,*!)2,).,), *!.%$&,#3,),.&*#6!,GFHIJKLM9, ,:%*!$+, &0!,

.&*#6!,0)2,(#&,2)4)1!2,),N!)2,F!(&*!,).,.&*#6!.,0)2,2)4)1!2,&0!,:-!!/0,

F!(&!*., #3, &0!, -)&'!(&., #3, C*#/), )(2,E!*('/6!O, ,@0!*!, '., '(2!!2, (#&, ),

N!)2,F!(&*!,).,.%/09, ,?#5!"!*=, .'(/!, 5*'&'(1,)(2, *!)2'(1,'(, &0!, .!/#(2,

1!(!*)&'#(,#3,4!2'),-'11+7)/6.,#(,.-!)6'(1,)(2,$'.&!('(1,#3,&0!,!*.&,1!(>

!*)&'#(=, &0#.!, )/&'"'&'!.,*!A%'*!, )(,'(&)/&, .-!!/0, /!(&*!,>,-$%.,$'(6.,&#, &0!,

"'.%)$, /#*&!8, 3#*, *!)2'(1,)(2, &#, &0!,4#&#*,/#*&!8, 3#*,5*'&'(1,P.!!, Q'1%*!,

RR>ST9, ,@0!, .&*#6!, .%33!*!2,7+, &0!, 3)&0!*, #3,E'$$')4,F)$"'(,0)2, .!"!*!2,

&0)&, $'(6,5'&0, &0!, "'.%)$, /#*&!89, ,@0!,()*+$(,- *",+#,.!*"!.,).,), $'(6, 7!>

&5!!(,"'.%)$,5#*2,*!/#1('&'#(,)(2,&0!,*!.&,#3,&0!,$)(1%)1!,.+.&!49

! K(,:!/&'#(,RU9V=, 5!,/#(.'2!*!2,&0!,)*1%4!(&,&0)&,5!,)*!,!"#$%"&'

()%*+ ,-.)%/0, GFIHNWM9, ,H(2+, F$)*6, .%11!.&., &0)&, &0!, ")*'#%.,4!2'),

&##$.,50'/0,5!,4).&!*,)*!, *!-*!.!(&!2,'(,#%*,7*)'(.9, ,@0#.!,+#%(1,-!#>

-$!,50#,0)"!,7!!(, *)'.!2,#(,"'2!#>, )(2,/#4-%&!*>7).!2,4!2'), )*!,7'#>

$#1'/)$$+,2'33!*!(&, 3*#4,&0#.!,#3,%.,*)'.!2,#(,.-!)6'(1,)(2,*!)2'(19,,N!>

/!(&, !"'2!(/!,&0)&, &0!, 3*#(&)$, $#7!.,)*!,(#&, 3%$$+,3#*4!2,%(&'$, )3&!*, )2#>

$!./!(/!, $!(2.,/*!2!(/!, &#,&0'.,&0!#*+9, ,B%*,7*)'(.,)*!, -$).&'/, !(#%10,&#,

)//#44#2)&!,&0#.!,")*'#%.,1!(!*)&'#(.,#3,4!2')9, ,@0%.=, 5!,)/A%'*!, &0!,

!8&*).#4)&'/, &##$.,#3,&0!,.!/#(2=, &0'*2=, )(2, 3#%*&0,1!(!*)&'#(.,#3,4!2'),

3*#4, #%*, /%$&%*!,7%&, &0!+, 7!/#4!, -)*&, #3, &0!, .+.&!4, '(&#,50'/0, .%7.!>
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9.'%#+4%#'>>)4$#+&"% 9$&.% '4"% +4'&."31% ;"#+)("% &."*% (.+3"% +% (*(&">% '2%
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SOURCE GENERATION DESTINATION

speaking first listening

writing second reading

video-making third viewing

stack-making fourth stack-using

heuristics all mnemonics

Explaining skills  Understanding skills
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W. Lambert Gardiner 
has been leading his life in neat, 
multiple-of-fi ve-year installments 
for the convenience of biographers.

VOLUME 1  1935-1955   
GROWING IN SCOTLAND 
Flunked out of elementary school, 
High School, and Glasgow University.  
 
VOLUME 2  1955-1960   
STUDYING  IN CANADA 
Work by day and study by night.  
B. A. Sir George Williams University.  
High School Teaching Diploma McGill 
University.
 
VOLUME 3  1960-1965   
STUDYING IN USA
Ph. D. Cornell University.  
Nothing else happened. 

VOLUME 4  1965-1970   
TEACHING IN CANADA 
Assistant Professor of Psychology, 
Sir George Williams University.  
700 day students in matinee and 
700 evening students in late show.
 
VOLUME 5  1970-1980   
EXPLORING THE WORLD
Exploring alternative ways of living and 
learning - Esalen Institute, Findhorn, 
Auroville and other counter-culture 
communities.  Author-in-residence at 
Brooks/Cole Publishing Company, 
Monterey, California - Psychology: A Story 
of a Search (1970, 1974), An Invitation to 
Cognitive Psychology (1973), 
The Psychology of Teaching (1980).

VOLUME 6  1980-1985   
THINKING IN CANADA 
Member of GAMMA Group, 
an inter-university, inter-disciplinary think 
tank.  Over 100  papers and talks on 
Conserver Society and Information 
Society summarized in The Ubiquitous 
Chip (1987).
   
VOLUME 7  1985-2010?   
TEACHING IN CANADA  2
Associate Professor of Communication 
Studies, Concordia University.  
His courses have evolved into three 
books - A History of Media (2002), Media: 
Past, Present and Future (2006) and 
The Psychology of Communication (2008).  
He has now completed his obsolescence 
as planned.
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